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I. AMENDMENT

The amendment is as follows:
Strike all after the enacting clause and insert the following:

SECTION 1. SHORT TITLE; TABLE OF CONTENTS.

(a) SHORT TITLE.—This Act may be cited as the “Grid Modernization Research and
Development Act of 2020”.
(b) TABLE OF CONTENTS.—The table of contents for this Act is as follows:

Sec. 1. Short title; tab!e of contents.

Sec. 2. Smart grid regional demonstration initiative.

Sec. 3. Smart grid modeling, visualization, architecture, and controls.
Sec. 4. Enhancing grid resilience and emergency response.

Sec. 5. Hybrid energy systems.

Sec. 6. Grid integration research and development.

Sec. 7. Industry alliance.

Sec. 8. Coordination of efforts.

Sec. 9. Definitions.

Sec. 10. Technical amendments; authorization of appropriations.

SEC. 2. SMART GRID REGIONAL DEMONSTRATION INITIATIVE.

Section 1304 of the Energy Independence and Security Act of 2007 (42 U.S.C.
17384) is amended—

(1) in subsection (a), by inserting “research, development, and demonstration”
before “program”;

(2) in subsection (b)—

(A) by amending paragraph (1) to read as follows:

“(1) IN GENERAL.—The Secretary shall establish a smart grid regional dem-
onstration initiative (referred to in this subsection as the ‘Initiative’) composed
of demonstration projects focused on cost-effective, advanced technologies for
use in power grid sensing, communications, analysis, power flow control, visual-
ization, distribution automation, industrial control systems, dynamic line rating
sy%tems, grid redesign, and the integration of distributed energy resources.”;
an

(B) in paragraph (2)—
(i) in subparagraph (D), by striking “and” at the end;
(ii) in subparagraph (E), by striking the period and inserting “; and”;
and
(ii1) by inserting at the end the following:
“(F) to encourage the commercial application of advanced distribution au-
tomation technologies that improve system resilience.”.

SEC. 3. SMART GRID MODELING, VISUALIZATION, ARCHITECTURE, AND CONTROLS.

Title XIIT of the Energy Independence and Security Act of 2007 (42 U.S.C. 17381
et seq.) is amended by inserting after section 1304 the following:

“SEC. 1304a. SMART GRID MODELING, VISUALIZATION, ARCHITECTURE, AND CONTROLS.

“(a) IN GENERAL.—Not later than 180 days after the enactment of the Grid Mod-
ernization Research and Development Act of 2020, the Secretary shall establish a
program of research, development, demonstration, and commercial application on
electric grid modeling, sensing, visualization, architecture development, and ad-
vanced operation and controls.

“(b) MODELING RESEARCH AND DEVELOPMENT.—The Secretary shall support devel-
opment of models of emerging technologies and systems to facilitate the secure and
reliable design, planning, and operation of the electric grid for use by industry
stakeholders. In particular, the Secretary shall support development of—

“(1) models to analyze and predict the effects of adverse physical and cyber
events on the electric grid;

“(2) coupled models of electrical, physical, and cyber systems;

“(3) models of existing and emerging technologies being deployed on the elec-
tric grid due to projected changes in the electric generation mix and loads, for
a variety of regional characteristics; and

“(4) integrated models of the communications, transmission, distribution, and
other interdependent systems for existing, new, and emerging technologies.

“(c) SITUATIONAL AWARENESS RESEARCH AND DEVELOPMENT.—

“(1) IN GENERAL.—The Secretary shall support development of computational
tools and technologies to improve sensing, monitoring, and visualization of the
electric grid for real-time situational awareness and decision support tools that
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enable improved operation of the power system, including utility, non-utility,
and customer grid-connected assets, for use by industry partners.

“(2) DATA USE.—In developing visualization capabilities under this section,
the Secretary shall develop tools for industry stakeholders to use to analyze
data collected from advanced measurement and monitoring technologies, includ-
ing data from phasor measurement units and advanced metering units.

“(3) SEVERE EVENTS.—The Secretary shall prioritize enhancing cyber and
physical situational awareness of the electric grid during adverse manmade and
naturally-occurring events.

“(d) ARCHITECTURE.—The Secretary shall conduct research in collaboration with
industry stakeholders to develop model grid architectures to assist with wide-area
transmission and distribution planning that incorporate expected changes to the
modern electric grid. In supporting the development of model grid architectures, the
Secretary shall—

“(1) analyze a variety of grid architecture scenarios that range from minor up-
grades to existing transmission grid infrastructure to scenarios that involve the
replacement of significant portions of existing transmission grid infrastructure;

“(2) analyze the effects of the increasing proliferation of renewable and other
zero emissions energy generation sources, increasing use of distributed re-
sources owned by non-utility entities, and the use of digital and automated con-
trols not managed by grid operators;

“(3) include a variety of new and emerging distribution grid technologies, in-
cluding distributed energy resources, electric vehicle charging stations, distribu-
tion automation technologies, energy storage, and renewable energy sources;

“(4) analyze the effects of local load balancing and other forms of decentral-
ized control;

“(5) analyze the effects of changes to grid architectures resulting from mod-
ernizing electric grid systems, including communications, controls, markets, con-
sumer choice, emergency response, electrification, and cybersecurity concerns;
and

“(6) develop integrated grid architectures that incorporate system resilience
for cyber, physical, and communications systems.

“(e) OPERATION AND CONTROLS RESEARCH AND DEVELOPMENT.—The Secretary
shall conduct research to develop improvements to the operation and controls of the
electric grid, in coordination with industry partners. Such activities shall include—

“(1) a training facility or facilities to allow grid operators to gain operational
experience with advanced grid control concepts and technologies;

“(2) development of cost-effective advanced operation and control concepts and
technologies, such as adaptive islanding, dynamic line rating systems, power
flow controllers, network topology optimization, smart circuit breakers, intel-
ligent load shedding, and fault-tolerant control system architectures;

“(3) development of real-time control concepts using artificial intelligence and
machine learning for improved electric grid resilience; and

“(4) utilization of advanced data analytics including load forecasting, power
flow modeling, equipment failure prediction, resource optimization, risk anal-
ysis, and decision analysis.

“(f) INTEROPERABILITY RESEARCH AND DEVELOPMENT.—The Secretary shall con-
duct research and development on tools and technologies that improve the interoper-
ability and compatibility of new and emerging components, technologies, and sys-
tems with existing electric grid infrastructure.

“(g) COMPUTING RESOURCES AND DATA COORDINATION RESEARCH AND DEVELOP-
MENT.—In carrying out this section, the Secretary shall—

“(1) leverage existing computing resources at the National Laboratories;

“(2) develop voluntary standards for data taxonomies and communication pro-
tocols in coordination with public and private sector stakeholders; and

“(3) comply with section 8 of the Grid Modernization Research and Develop-
ment Act of 2019.

“(h) INFORMATION SHARING.—None of the activities authorized in this section shall
require private entities to share information or data with the Secretary.”.

SEC. 4. ENHANCING GRID RESILIENCE AND EMERGENCY RESPONSE.

Title XIIT of the Energy Independence and Security Act of 2007 (42 U.S.C. 17381
et. seq.) is amended by adding at the end the following:
“SEC. 1310. GRID RESILIENCE AND EMERGENCY RESPONSE.

“(a) IN GENERAL.—Not later than 180 days after the enactment of the Grid Mod-
ernization Research and Development Act of 2019, the Secretary shall establish a
research, development, and demonstration program to enhance resilience and
strengthen emergency response and management pertaining to the electric grid.



4

“(b) GRANTS.—The Secretary shall award grants to eligible entities under sub-
section (c) on a competitive basis to conduct research and development with the pur-
pose of improving the resilience and reliability of electric grid by—

“(1) developing methods to improve community and governmental preparation
for and emergency response to large-area, long-duration electricity interrup-
tions, including through the use of energy efficiency, storage, and distributed
generation technologies;

“(2) developing tools to help utilities and communities ensure the continuous
delivery of electricity to critical facilities;

“(3) developing tools to improve coordination between utilities and relevant
Federal agencies to enable communication, information-sharing, and situational
awareness in the event of a physical or cyber attack on the electric grid;

“(4) developing technologies and capabilities to withstand and address the
current and projected impact of the changing climate on electric grid infrastruc-
ture, including extreme weather events and other natural disasters;

“(5) developing technologies capable of early detection of deteriorating elec-
trical equipment on the transmission and distribution grid, including detection
of spark ignition from wildfires and risks of vegetation contact; and

“(6) assessing upgrades and additions needed to electric grid infrastructure
due to projected changes in the electricity generation mix and electricity de-
mand.

“(c) ELIGIBLE ENTITIES.—The entities eligible to receive grants under this section
include—

“(1) an institution of higher education;

“(2) a nonprofit organization;

“(3) a National Laboratory;

“(4) a unit of State, local, or tribal government,;

“(5) an electric utility or electric cooperative;

“(6) a retail service provider of electricity;

“(7) a private commercial entity; and

“(8) a partnership or consortium of 2 or more entities described in subpara-
graphs (1) through (7).

“(d) RELEVANT ACTIVITIES.—Grants awarded under subsection (b) shall include
funding for research and development activities related to the purpose described in
subsection (b), such as—

“(1) development of technologies to use distributed energy resources, such as
solar photovoltaics, energy storage systems, electric vehicles, and microgrids to
improve grid and critical end-user resilience;

“(2) analysis of non-technical barriers to greater integration and use of tech-
nologies on the distribution grid;

“(3) analysis of past large-area, long-duration electricity interruptions to iden-
tify common elements and best practices for electricity restoration, mitigation,
and prevention of future disruptions;

“(4) development of advanced monitoring, analytics, operation, and controls of
electricity grid systems to improve electric grid resilience;

“(5) analysis of technologies, methods, and concepts that can improve commu-
nity resilience and survivability of frequent or long-duration power outages;

“(6) development of methodologies to maintain cybersecurity during restora-
tion of electric grid infrastructure and operation;

“(7) development of advanced power flow control systems and components to
improve electric grid resilience; and

“(8) any other relevant activities determined by the Secretary.

“(e) TECHNICAL ASSISTANCE.—

“(1) IN GENERAL.—The Secretary shall provide technical assistance to eligible
entities for the commercial application of technologies to improve the resilience
of the electric grid and commercial application of technologies to help entities
develop plans for preventing and recovering from various power outage sce-
narios at the local, regional, and State level.

“(2) TECHNICAL ASSISTANCE PROGRAM.—The technical assistance program es-
tablished in paragraph (1) shall include assistance to eligible entities for—

“(A) the commercial application of technologies developed from the grant
program established in subsection (b), including municipal and cooperative
utilities;

“(B) the development of methods to strengthen or otherwise mitigate ad-
verse impacts on electric grid infrastructure against natural hazards;

“(C) the use of Department data and modeling tools for various purposes;
and
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“(D) a resource assessment and analysis of future demand and distribu-
tion requirements, including development of advanced grid architectures
and risk analysis.

“(3) ELIGIBLE ENTITIES.—The entities eligible to receive technical assistance
for commercial application of technologies under this section include—

“(A) representatives of all sectors of the electric power industry, including
electric utilities, trade organizations, and transmission and distribution sys-
tem organizations, owners, and operators;

“(B) State and local governments and regulatory authorities, including
public utility commissions;

“(C) tribal and Alaska Native governmental entities;

“D) partnerships among entities under subparagraphs (A) through (C);

“(E) regional partnerships; and

“(F) any other entities the Secretary deems appropriate.

“(4) AUTHORITY.—Nothing in this section shall authorize the Secretary to re-
quire any entity to adopt any model, tool, technology, plan, analysis, or assess-
ment.

“(f) COORDINATION.—In carrying out this section, the Secretary shall comply with
section 8 of the Grid Modernization Research and Development Act of 2019.”.

SEC. 5. HYBRID ENERGY SYSTEMS.

Title XIIT of the Energy Independence and Security Act of 2007 (42 U.S.C. 17381
et. seq.), as amended, is amended by adding at the end the following:

“SEC. 1311. HYBRID ENERGY SYSTEMS.

“(a) IN GENERAL.—Not later than 180 days after the enactment of the Grid Mod-
ernization Research and Development Act of 2019, the Secretary shall establish a
research, development, and demonstration program to develop cost-effective hybrid
energy systems, including—

“(1) development of computer modeling to design different configurations of
hybrid energy systems and to optimize system operation;

“(2) research on system integration needed to plan, design, build, and operate
hylc()irid energy systems, including interconnection requirements with the electric

rid;

“(3) development of hybrid energy systems for various applications, includ-
ing—

“(A) thermal energy generation and storage for buildings and manufac-
turing;

“(B) electricity storage coupled with energy generation;

“(C) desalination;

“(D) production of liquid and gaseous fuels; and

“(E) production of chemicals such as ammonia and ethylene;

“(4) development of testing facilities for hybrid energy systems; and

“(5) research on incorporation of various technologies for hybrid energy sys-
tems, including nuclear energy, renewable energy, storage, and carbon capture,
utilization, and sequestration technologies.

“(b) STRATEGIC PLAN.—

“(1) IN GENERAL.—Not later than 1 year after the date of the enactment of
the Grid Modernization Research and Development Act of 2019, the Secretary
shall submit to the Committee on Science, Space, and Technology of the House
of Representatives and the Committee on Energy and Natural Resources of the
Senate a strategic plan that identifies opportunities, challenges, and standards
needed for the development and commercial application of hybrid energy sys-
tems. The strategic plan shall include—

“(A) analysis of the potential benefits of development of hybrid electric
systems on the electric grid;

“(B) analysis of the potential contributions of hybrid energy systems to
different grid architecture scenarios;

“(C) research and development goals for various hybrid energy systems,
including those identified in subsection (b);

“(D) assessment of policy and market barriers to the adoption of hybrid
energy systems;

“(E) analysis of the technical and economic feasibility of adoption of dif-
ferent hybrid energy systems; and

“F) a 10-year roadmap to guide the program established under sub-
section (a).

“(2) UppDATES.—Not less than once every 3 years for the duration of this re-
search program, the Secretary shall submit an updated version of the strategic
plan to the Committee on Science, Space, and Technology of the House of Rep-
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resentatives and the Committee on Energy and Natural Resources of the Sen-
ate.
“(c) PROGRAM IMPLEMENTATION.—In carrying out the research, development, dem-
onstration, and commercial application aims of section, the Secretary shall—

“(1) implement the recommendations set forth in the strategic plan in sub-
section (b);

“(2) coordinate across all relevant program offices at the Department, includ-
ing—

“(A) the Office of Energy Efficiency and Renewable Energy;
“(B) the Office of Nuclear Energy; and
“(C) the Office of Fossil Energy;

“(3) leverage existing programs and resources of the Department;

“(4) prioritize activities that accelerate the development of integrated elec-
tricity generation, storage, and distribution systems with net zero greenhouse
gas emissions; and

“(5) comply with section 8 of the Grid Modernization Research and Develop-
ment Act of 2019.

“(d) HYBRID ENERGY SYSTEM DEFINED.—The term ‘hybrid energy system’ means
a system composed of 2 or more co-located or jointly operated sub-systems of energy
generation, energy storage, or other energy technologies.”.

SEC. 6. GRID INTEGRATION RESEARCH AND DEVELOPMENT.

(a) INTEGRATING DISTRIBUTED ENERGY RESOURCES ONTO THE ELECTRIC GRID.—
Section 925(a) of the Energy Policy Act of 2005 (42 U.S.C. 16215) is amended—

(1) by redesignating paragraphs (10) and (11) as paragraphs (12) and (13), re-
spectively; and

(2) by 1nserting after paragraph (9) the following:

“(10) the development of cost-effective technologies that enable two-way infor-
mation and power flow between distributed energy resources and the electric
grid;

“(11) the development of technologies and concepts that enable interoper-
ability between distributed energy resources and other behind-the-meter devices
and the electric grid;”.

(b) INTEGRATING RENEWABLE ENERGY ONTO THE ELECTRIC GRID.—Subtitle C of
title IX of the Energy Policy Act of 2005 (42 U.S.C. 16231 et seq.) is amended by
adding at the end the following:

“SEC. 936. RESEARCH AND DEVELOPMENT INTO INTEGRATING RENEWABLE ENERGY ONTO
THE ELECTRIC GRID.

“(a) IN GENERAL.—Not later than 180 days after the enactment of the Grid Mod-
ernization Research and Development Act of 2019, the Secretary shall establish a
research, development, and demonstration program on technologies that enable inte-
gration of renewable energy generation sources onto the electric grid across multiple
program offices of the Department. The program shall include—

“(1) forecasting for predicting generation from variable renewable energy
sources;

“(2) development of cost-effective low-loss, long-distance transmission lines;
and

“(3) development of cost-effective advanced technologies for variable renew-
able generation sources to provide grid services.

“(b) COORDINATION.—In carrying out this program, the Secretary shall—

“(1) coordinate across all relevant program offices at the Department to
achieve the goals established in this section, including the Office of Electricity;
and

“(2) comply with section 8 of the Grid Modernization Research and Develop-
ment Act of 2019.

“(c) ADOPTION OF TECHNOLOGIES.—In carrying out this section, the Secretary shall
consider barriers to adoption and commercial application of technologies that enable
integration of renewable energy sources onto the electric grid, including cost and
other economic barriers, and shall coordinate with relevant entities to reduce these
barriers.”.

(¢) INTEGRATING ELECTRIC VEHICLES ONTO THE ELECTRIC GRID.—Subtitle B of
title I of the Energy Independence and Security Act of 2007 (42 U.S.C. 17011 et
seq.) is amended by adding at the end the following:

“SEC. 137. RESEARCH AND DEVELOPMENT INTO INTEGRATING ELECTRIC VEHICLES ONTO
THE ELECTRIC GRID.

“(a) IN GENERAL.—The Secretary shall establish a research, development, and
demonstration program to advance the integration of electric vehicles, including
plug-in hybrid electric vehicles, onto the electric grid.
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“(b) VEHICLES-TO-GRID INTEGRATION ASSESSMENT REPORT.—Not later than 1 year
after the enactment of the Grid Modernization Research and Development Act of
2019, the Secretary shall submit to the Committee on Science, Space, and Tech-
nology of the House of Representatives and the Committee on Energy and Natural
Resources of the Senate a report on the results of a study that examines the re-
search, development, and demonstration opportunities, challenges, and standards
needed for integrating electric vehicles onto the electric grid.

“(1) REPORT REQUIREMENTS.—The report shall include—

“(A) an evaluation of the use of electric vehicles to maintain the reli-
ability of the electric grid, including—

“(i) the use of electric vehicles for demand response, load shaping,
emergency power, and frequency regulation; and

“(ii) the potential for the reuse of spent electric vehicle batteries for
stationary grid storage;

“(B) the impact of grid integration on electric vehicles, including—

“(i) the impact of bi-directional electricity flow on battery degrada-
tion; and

“(i1) the implications of the use of electric vehicles for grid services
on original equipment manufacturer warranties;

“(C) the impacts to the electric grid of increased penetration of electric
vehicles, including—

“(1) the distribution grid infrastructure needed to support an increase
in charging capacity;

“(ii) strategies for integrating electric vehicles onto the distribution
grid while limiting infrastructure upgrades;

“(iii) the changes in electricity demand over a 24-hour cycle due to
electric vehicle charging behavior;

“(iv) the load increases expected from electrifying the transportation
sector;

“(v) the potential for customer incentives and other managed charg-
ing stations strategies to shift charging off-peak;

“(vi) the technology needed to achieve bi-directional power flow on
the distribution grid; and

“(vii) the implementation of smart charging techniques;

“(D) research on the standards needed to integrate electric vehicles with
the grid, including communications systems, protocols, and charging sta-
tions, in collaboration with the National Institute for Standards and Tech-
nology;

“(E) the cybersecurity challenges and needs associated with electrifying
the transportation sector; and

“(F) an assessment of the feasibility of adopting technologies developed
under the program established under subsection (a) at Department facili-
ties.

“(2) RECOMMENDATIONS.—As part of the Vehicles-to-Grid Integration Assess-
ment Report, the Secretary shall develop a 10-year roadmap to guide the re-
search, development, and demonstration program to integrate electric vehicles
onto the electric grid.

“(3) CONSULTATION.—In developing this report, the Secretary shall consult
with relevant stakeholders, including—

“(A) electric vehicle manufacturers;

“(B) electric utilities;

“(C) public utility commissions;

“(D) vehicle battery manufacturers;

“(E) electric vehicle supply equipment manufacturers;

“(F) charging infrastructure manufacturers;

“(G) the National Laboratories; and

“(H) other Federal agencies, as the Secretary determines appropriate.

“(4) UPDATES.—The Secretary shall update the report required under this sec-
tion every 3 years for the duration of the program under section (a) and shall
submit the updated report to the Committee on Science, Space, and Technology
of the House of Representatives and the Committee on Energy and Natural Re-
sources of the Senate.

“(c) PROGRAM IMPLEMENTATION.—In carrying out the research, development, dem-
onstration, and commercial application aims of section, the Secretary shall—

“(1) implement the recommendations set forth in the report in subsection (b);

“(2) coordinate across all relevant program offices at the Department to
achieve the goals established in this section, including the Office of Electricity;
and
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“(3) comply with section 8 of the Grid Modernization Research and Develop-
ment Act of 2019.

“(d) TESTING CAPABILITIES.—The Secretary shall coordinate with the National
Laboratories to develop testing capabilities for the evaluation, rapid prototyping,
and optimization of technologies enabling integration of electric vehicles onto the
electric grid.”.

(d) RESEARCH AND DEVELOPMENT ON INTEGRATING BUILDINGS ONTO THE ELECTRIC
GRID.—Subtitle B of title IV of the Energy Independence and Security Act of 2007
(42 U.S.C. 17081 et seq.) is amended by adding at the end the following:

“SEC. 426. ADVANCED INTEGRATION OF BUILDINGS ONTO THE ELECTRIC GRID.

“(a) IN GENERAL.—The Secretary shall establish a program of research, develop-
ment, and demonstration to enable components of commercial and residential build-
ings to serve as dynamic energy loads on and resources for the electric grid. The
program shall focus on—

“(1) developing low-cost, low power, wireless sensors to—

“(A) monitor building energy load;

“(B) forecast building energy need; and

“(C) enable building-level energy control,

“(2) developing data management capabilities and standard communication
protocols to further interoperability at the building and grid-level,

“(3) developing advanced building-level energy management of components
through integration of smart technologies, control systems, and data processing,
to enable energy efficiency and savings;

“(4) optimizing energy consumption at the building level to enable grid sta-
bility and resilience;

“(5) improving visualization of behind the meter equipment and technologies
to provide better insight into the energy needs and energy forecasts of indi-
vidual buildings;

“(6) reducing the cost of key components to accelerate the adoption of smart
building technologies;

“(7) protecting against cybersecurity threats and addressing security
vulnerabilities of building systems or equipment; and

“(8) other areas determined appropriate by the Secretary.

“(b) CONSIDERATIONS.—In carrying out the program under subsection (a), the Sec-
retary shall—

“(1) work with utility partners, building owners, technology vendors, and
building developers to test and validate technologies and encourage the com-
mercial application of these technologies by building owners; and

“(2) consider the specific challenges of enabling greater interaction between
components of—

“(A) small- and medium-sized buildings and the electric grid; and

“(B) residential and commercial buildings and the electric grid.

“(c) BUILDINGS-TO-GRID INTEGRATION REPORT.—Not later than one year after the
enactment of the Grid Modernization Research and Development Act of 2019, the
Secretary shall submit to the Committee on Science, Space, and Technology of the
House of Representatives and the Committee on Energy and Natural Resources of
the Senate a report on the results of a study that examines the research, develop-
ment, and demonstration opportunities, challenges, and standards needed to enable
components of commercial and residential buildings to serve as dynamic energy
loads on and resources for the electric grid.

“(1) REPORT REQUIREMENTS.—The report shall include—

“(A) an assessment of the technologies needed to enable building compo-
nents as dynamic loads on and resources for the electric grid, including how
such technologies can be—

“(i) incorporated into new commercial and residential buildings; and
“(i1) retrofitted in older buildings;

“(B) guidelines for the design of new buildings and building components
to enable modern grid interactivity and improve energy efficiency;

“(C) an assessment of barriers to the adoption by building owners of ad-
vanced technologies enabling greater integration of building components
onto the electric grid; and

“(D) an assessment of the feasibility of adopting technologies developed
under the program established under subsection (a) at Department facili-
ties.

“(2) RECOMMENDATIONS.—As part of the report, the Secretary shall develop
a 10-year roadmap to guide the research, development, and demonstration pro-
gram to enable components of commercial and residential buildings to serve as
dynamic energy loads on and resources for the electric grid.
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“(3) UPDATES.—The Secretary shall update the report required under this sec-
tion every 3 years for the duration of the program under subsection (a) and
shall submit the updated report to the Committee on Science, Space, and Tech-
nology of the House of Representatives and the Committee on Energy and Nat-
ural Resources of the Senate.

h“(ﬁ) PROGRAM IMPLEMENTATION.—In carrying out this section, the Secretary
shall—

“(1) implement the recommendations from the report in subsection (c);

“(2) coordinate across all relevant program offices at the Department to
acl(llieve the goals established in this section, including the Office of Electricity;
an

“(3) comply with section 8 of the Grid Modernization Research and Develop-
ment Act of 2019.”.

SEC. 7. INDUSTRY ALLIANCE.

Title XIII of the Energy Independence and Security Act of 2007 (42 U.S.C. 17381
et. seq.), as amended, is amended by adding at the end the following:

“SEC. 1312. INDUSTRY ALLIANCE.

“(a) IN GENERAL.—Not later than 180 days after the enactment of the Grid Mod-
ernization Research and Development Act of 2019, the Secretary shall establish an
advisory committee (to be known as the ‘Industry Alliance’) to advise the Secretary
on the authorization of research, development, and demonstration projects under
sections 1304 and 1304a.

“(b) MEMBERSHIP.—The Industry Alliance shall be composed of members selected
by the Secretary that, as a group, are broadly representative of United States elec-
tric grid research, development, infrastructure, operations, and manufacturing ex-
pertise.

“(c) RESPONSIBILITY.—The Secretary shall annually solicit from the Industry Alli-
ance—

“(1) comments to identify grid modernization technology needs;
“(2) an assessment of the progress of the research activities on grid mod-
ernization; and
“(3) assistance in annually updating grid modernization technology road-
maps.”.
SEC. 8. COORDINATION OF EFFORTS.

In carrying out the amendments made by this Act, the Secretary shall coordinate
with relevant entities to the maximum extent practicable, including—
(1) electric utilities;
(2) private sector entities;
(3) representatives of all sectors of the electric power industry;
(4) transmission organizations;
(5) transmission owners and operators;
(6) distribution organizations;
(7) distribution asset owners and operators;
(8) State and local governments and regulatory authorities;
(9) academic institutions;
(10) the National Laboratories;
(11) other Federal agencies;
(12) nonprofit organizations;
(13) the Federal Energy Regulatory Commission;
(14) the North American Reliability Corporation;
(15) independent system operators; and
(16) programs and program offices at the Department.

SEC. 9. DEFINITIONS.

Title XIIT of the Energy Independence and Security Act of 2007 (42 U.S.C. 17381
et. seq.), as amended, is amended by adding at the end the following:
“SEC. 1313. DEFINITIONS.

“In this title, the following definitions apply:

“(1) CRITICAL FACILITY.—The term ‘critical facility’ means a manmade struc-
ture that the Secretary determines vital to socioeconomic activities such that,
if destroyed or damaged, such destruction or damage could cause substantial
disruption to such socioeconomic activities.

“(2) DISTRIBUTION AUTOMATION.—The term ‘distribution automation’ means
systems and technologies that exert intelligent control over electrical grid func-
tions at the distribution level.

“(3) RESILIENCE.—The term ‘resilience’ means the ability to withstand and re-
duce the magnitude or duration of disruptive events, which includes the capa-
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bility to anticipate, absorb, adapt to, or rapidly recover from such an event, in-
cluding from deliberate attacks, accidents, and naturally occurring threats or in-
cidents.”.

SEC. 10. TECHNICAL AMENDMENTS; AUTHORIZATION OF APPROPRIATIONS.
(a) TECHNICAL AMENDMENTS.—

(1) ENERGY INDEPENDENCE AND SECURITY ACT OF 2007.—Section 1(b) of the
Energy Independence and Security Act of 2007 is amended in the table of con-
tents—

(A) by inserting the following after the item related to section 136:

“Sec. 137. Research and development into integrating electric vehicles onto the electric grid.”;

(B) by inserting the following after the item related to section 425:
“Sec. 426. Advanced integration of buildings onto the electric grid.”;

(C) by inserting the following after the item related to section 1304:

“Sec. 1304a. Smart grid modeling, visualization, architecture, and controls.”; and

(D) by inserting the following after the item related to section 1309:

“Sec. 1310. Grid resilience and emergency response.
“Sec. 1311. Hybrid energy systems.

“Sec. 1312. Industry Alliance.

“Sec. 1313. Definitions.”.

(2) ENERGY POLICY ACT OF 2005.—Section 1(b) of the Energy Policy Act of
2005 is amended in the table of contents by inserting the following after the
item related to section 935:

“Sec. 936. Research and development into integrating renewable energy onto the electric grid.”.

(b) dAUTHORIZATION OF APPROPRIATIONS.—There are authorized to be appro-
priated—
(1) to carry out sections 7 and 8 and the amendments made by sections 2 and
3 of this Act—
(A) $170,000,000 for fiscal year 2020;
(B) $175,000,000 for fiscal year 2021;
(C) $180,000,000 for fiscal year 2022;
(D) $185,000,000 for fiscal year 2023; and
(E) $190,000,000 for fiscal year 2024;
(2) to carry out section 5 of this Act—
(A) $20,000,000 for fiscal year 2020;
(B) $21,000,000 for fiscal year 2021;
(C) $22,050,000 for fiscal year 2022;
(D) $23,153,000 for fiscal year 2023; and
(E) $24,310,000 for fiscal year 2024; and
(3) to carry out section 6 of this Act—
(A) $50,000,000 for fiscal year 2020;
(B) $52,500,000 for fiscal year 2021;
(C) $55,152,000 for fiscal year 2022;
(D) $57,882,000 for fiscal year 2023; and
(E) $60,775,000 for fiscal year 2024.

II. PURPOSE OF THE BILL

The purpose of the bill is to amend the Energy Independence and
Security Act of 2007 and the Energy Policy Act of 2005 to direct
Federal research on grid modernization and resilience. H.R. 5428
is sponsored by Mr. Lamb and co-sponsored by Ms. Herrera-
Beutler, Ms. Johnson, Mr. Fitzpatrick, and Mr. McAdams.

III. BACKGROUND AND NEED FOR THE LEGISLATION

Our nation’s electricity grid is undergoing a series of trans-
formations, which includes adapting to a changing electricity gen-
eration mix; an increase in “smart grid” technologies to help de-
velop an intelligent electric power system; and a growing need to
improve the resilience of the grid. Given this rapidly evolving land-
scape, the National Academies published a report in 2017 with a
series of recommendations for improving the resilience of our na-
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tion’s electric transmission and distribution grid infrastructure.!
The Department of Energy (DOE) has an important role to play in
the development of relevant technologies and other supporting pro-
grams to achieve these goals.

DOE’s Office of Electricity (OE) stewards our nation’s primary
research programs related to grid modernization. The main mission
of OE is to support grid modernization and resilience through pro-
grams that improve the planning and operational capabilities of
the energy sector at both the transmission and distribution level.
This includes research on a variety of technologies related to: the
smart grid, demand response, microgrids, energy storage, renew-
able energy integration, transformer resilience, grid planning, sen-
sor development, and power flow controllers. OE also provides tech-
nical assistance to States, regional entities, and tribes on a variety
of topics to assist with the development and implementation of
their electricity-related policies and handles permitting of cross-
border transmission lines and coordinating Federal transmission
permitting on Federal lands.

IV. COMMITTEE HEARINGS

Pursuant to Section 103 (i) of H. Res. 6, the Committee des-
ignates the following hearings as having been used to develop or
consider the legislation:

On July 17, 2019 the Honorable Conor Lamb presiding, the En-
ergy Subcommittee of the Committee on Science, Space, and Tech-
nology held a hearing to examine research needs to modernize and
secure our nation’s electricity grid. Witnesses and Members dis-
cussed the extensive work done at the Department of Energy to de-
velop technologies that improve the flexibility, resilience, and secu-
rity of the electric grid, including energy storage, and the need for
continued and additional investments in grid operation technology
to keep up with a rapidly evolving grid system.

WITNESSES

The Honorable Karen Evans, Assistant Secretary, Office of Cy-
bersecurity, Energy Security, and Emergency Response, U.S. De-
partment of Energy

Mr. Juan J. Torres, Associate Laboratory Director, Energy Sys-
tems Integration, National Renewable Energy Laboratory and Co-
Chair, Grid Modernization Lab Consortium

Ms. Kelly Speakes-Backman, CEO, Energy Storage Association

Ms. Katherine Hamilton, Chair, 38 North Solutions and Execu-
tive Director, Advanced Energy Management Alliance

V. COMMITTEE CONSIDERATION AND VOTES

The Energy Subcommittee of the Committee on Science, Space,
and Technology met to consider H.R. 5428 on December 19, 2019.

Mr. McNerney offered an amendment that would direct the De-
partment of Energy to analyze non-technical barriers to the greater
integration and use of technologies on the distribution grid. The
amendment was agreed to by a voice vote.

1National Academies of Science, Engineering, and Medicine, Enhancing the Resilience of the
Nation’s Electricity System, https:/www.nap.edu/catalog/24836/enhancing-the-resilience-of-the-
nations-electricity-system.
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Mr. Lamb moved that the Committee favorably report the bill,
H.R. 5428, as amended, to the Full Committee with the rec-
ommendation that the bill be approved. The motion was agreed to
by a voice vote.

The Committee on Science, Space, and Technology met to con-
sider H.R. 5428 on February 12, 2020.

Ms. Fletcher offered an amendment that would include in the bill
research and development on improving the interoperability and
compatibility of new and emerging components, technologies, and
systems with existing electric grid infrastructure. The amendment
was agreed to by a voice vote.

Chairwoman Johnson moved that the Committee favorably re-
port the bill, H.R. 5428, as amended, to the House of Representa-
tives with the recommendation that the bill be approved. The mo-
tion was agreed to by a voice vote.

VI. SUMMARY OF MAJOR PROVISIONS OF THE BILL

The Grid Modernization Research and Development Act of 2019
(H.R. 5428) would authorize a research, development, demonstra-
tion, and commercial application program at the Department of En-
ergy to improve the resilience, flexibility, and security of the elec-
tric grid. The bill also authorizes an industry alliance to assist the
Secretary with identifying research needs, assessing progress on re-
search activities, and updating relevant technology roadmaps.

VII. SECTION-BY-SECTION ANALYSIS (BY TITLE AND SECTION)

Sec. 1. Short title; Table of contents
“Grid Modernization Research and Development Act of 2019”

Sec. 2. Smart grid regional demonstration initiative

Reauthorizes the smart grid demonstration program in the En-
ergy Independence and Security Act of 2007 and adds the commer-
cial application of distribution automation technologies to the goals
of the program.

Sec. 3. Smart grid modeling, visualization, architecture, and con-
trols

Authorizes a research, development, demonstration, and commer-
cial application program on modeling emerging technologies and
systems for secure and reliable design and planning of the grid;
technologies to improve sensing, monitoring, and visualization of
the grid; development of grid architectures for a modern grid; and
operation and controls of the grid.

Sec. 4. Enhancing grid resilience and emergency response

This section authorizes a research, development, and demonstra-
tion program on methods, tools, and technologies to improve grid
resilience, grid reliability, and emergency response, including tech-
nologies to detect sparks causing wildfires and assessments to de-
termine necessary grid infrastructure upgrades. This section also
authorizes a technical assistance program for eligible entities to de-
velop plans for preventing and recovering from various power out-
age scenarios.



13

Sec. 5. Hybrid energy systems

Authorizes a research, development, and demonstration program
to develop cost-effective hybrid energy systems incorporating a va-
riety of technologies, including nuclear energy, renewable energy,
storage, and carbon capture and directs the Secretary to submit a
10-year strategic plan on hybrid energy systems.

Sec. 6. Grid integration research and development

Authorizes research, development, and demonstration activities
relating to integrating renewable energy, electric vehicles, and
buildings onto the electric grid.

Sec. 7. Industry alliance

Directs the Secretary to establish an industry alliance that is
broadly representative of the U.S. electric grid research and devel-
opment, infrastructure, operations, and manufacturing expertise to
assist the Secretary with identifying research and development
needs, assessing progress on research and development activities,
and updating technology roadmaps.

Sec. 8. Coordination of efforts

Directs the Secretary to coordinate with relevant entities on the
activities authorized in this Act, including electric utilities, trans-
mission organizations, distributions owners and operators, the na-
tional labs, among other entities.

Sec. 9. Definitions
Defines terms used in the bill.

Sec. 10. Technical amendments; authorization of appropriations

Makes technical amendments to existing statute and authorizes
the following amounts for appropriations: for sections 2, 3, 7, and
8, $170 million in fiscal year 2020, with $5 million annual funding
increases through fiscal year 2024; for section 5, $20 million in fis-
cal year 2020, with 5% annual funding increases through fiscal
year 2024; and for section 6, $50 million in fiscal year 2020 with
5% annual funding increases through fiscal year 2024.

VIII. COMMITTEE VIEWS

The Committee intends that the research, development, dem-
onstration, and commercial application program authorized in this
legislation be carried out with significant coordination with the
public and private sector to ensure that the tools and technologies
developed under this program are of use to relevant stakeholders,
and that the industry alliance authorized in this legislation aid in
achieving this goal. Furthermore, the Committee intends that the
Department of Energy coordinate across all relevant program of-
fices in carrying out research on grid integration and hybrid energy
systems, given the cross-cutting nature of these research programs,
and utilize the work of the national laboratories through the Grid
Modernization Laboratory Consortium. Lastly, when analyzing
non-technical barriers to greater integration and use of tech-
nologies developed under the authorities granted in this bill, the
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Committee intends that this includes the analysis of contractual
and regulatory barriers.

IX. CoST ESTIMATE

Pursuant to clause 3(c)(2) of rule XIII of the Rules of the House
of Representatives, the Committee adopts as its own the estimate
of new budget authority, entitlement authority, or tax expenditures
or revenues contained in the cost estimate prepared by the Director
of the Congressional Budget Office pursuant to section 402 of the
Congressional Budget Act of 1974.

X. CONGRESSIONAL BUDGET OFFICE COST ESTIMATE

U.S. CONGRESS,
CONGRESSIONAL BUDGET OFFICE,
Washington, DC, June 1, 2020.
Hon. EDDIE BERNICE JOHNSON,
Chairwoman, Committee on Science, Space, and Technology,
House of Representatives, Washington, DC.

Dear MADAM CHAIRWOMAN: The Congressional Budget Office has
prepared the enclosed cost estimate for H.R. 5428, the Grid Mod-
ernization Research and Development Act of 2019.

If you wish further details on this estimate, we will be pleased
to provide them. The CBO staff contact is Sofia Guo.

Sincerely,
PHILLIP L. SWAGEL,
Director.
Enclosure.
H.R. 5428, Grid Modernization Research and Development Act of 2019
As ‘ordere‘d reported by the House Committee on Sclence, Space, and Te‘c‘tjriolog‘y‘ on February 12,2020
By Fiscal Year, Millions of Dollars 2020 : 2020-2025 2026_2030
Direct Spending (Outlays) 0 0 0
Revenues 0 0 0
Increase or Decrease {-)
in the Deficit o Y Y
Spending Subject to
Appropriation {Outlays) 37 1,223 not estimatad

H.R. 5428 would require the Department of Energy (DOE) to ad-
minister several research, development, and demonstration grant
programs aimed at modernizing the electric grid, including smart
grid modeling, developing hybrid energy systems, and technologies
to integrate electric vehicles onto the electric grid. The bill also
would require DOE to provide technical assistance to grant recipi-
ents, establish an advisory committee, and report to the Congress.
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CBO estimates that implementing H.R. 5428 would cost about $1.2
billion over the 2020—2025 period.

For this estimate, CBO assumes that the bill will be enacted in
fiscal year 2020 and that the authorized and estimated amounts
will be appropriated each year. Estimated outlays are based on his-
torical spending patterns for similar activities. The bill would au-
thorize the appropriation of specific amounts each year over the
2020-2024 period for most of the activities in the bill, but does not
specify an amount for section 4 for activities related to grid resil-
ience. Using information from DOE, CBO estimates that the de-
partment allocated $57 million in 2020 for research and develop-
ment activities on grid resilience that are similar to the activities
authorized under section 4. CBO estimates that the department
would need about the same amount each year, adjusted for infla-
tion, to continue grid resilience activities, over the 2021-2025 pe-
riod.

The costs of the legislation (detailed in Table 1) fall under budget
function 270 (energy).

TABLE 1.—ESTIMATED INCREASES IN SPENDING SUBJECT TO APPROPRIATION UNDER H.R. 5428

By fiscal year, millions of dollars—

2020 2021 2022 2023 2024 2025 a0

Grid Initiatives and R&D:

Authorization 170 175 180 185 190 0 900

Estimated Outlays 37 95 136 164 178 145 755
Hybrid Energy Systems:

Authorization 0 21 22 23 24 0 90

Estimated Outlays 0 5 12 17 21 18 73
Grid Integration R&D:

Authorization @ ..o 0 53 55 58 61 0 221

Estimated Outlays ........ccccoceervvevvnnce, 0 11 29 43 52 44 179
Grid Resilience R&D:

Estimated Authorization ... 0 59 62 64 66 69 320

Estimated Outlays 0 13 33 48 58 64 216

Total Changes:

Estimated Authorization ... 170 308 319 330 341 69 1,537

37 124 210 272 309 271 1,223

aComponents may not sum totals because of rounding; R&D = Research and Development.

a In 2020, H.R. 5428 would authorize the appropriation of $20 million for hybrid energy systems programs and $50 million for grid inte-
gration R&D programs. Using information from budget justification documents for the Department of Energy, CBO estimates that $41 million
and $84 million, respectively, have already been allocated to similar activities under the 2020 annual appropriation. Because those amounts
are greater than the amounts authorized in the bill, CBO does not show any authorization for those programs in 2020.

The CBO staff contact for this estimate is Sofia Guo. The esti-
mate was reviewed by H. Samuel Papenfuss, Deputy Director of
Budget Analysis.

Estimated Outlays

XI. FEDERAL MANDATES STATEMENT
H.R. 5428 contains no unfunded mandates.
XII. COMMITTEE OVERSIGHT FINDINGS AND RECOMMENDATIONS

The Committee’s oversight findings and recommendations are re-
flected in the body of this report.
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XIII. STATEMENT ON GENERAL PERFORMANCE (GOALS AND
OBJECTIVES

Pursuant to clause (3)(c) of House rule XIII, the goals of H.R.
5428 are to direct Federal research on grid modernization, includ-
ing smart grid demonstration regional projects; modeling, visualiza-
tion, architecture, and controls; grid resilience and emergency re-
sponse; hybrid energy systems; and grid integration.

XIV. FEDERAL ADVISORY COMMITTEE STATEMENT

The functions of the advisory committee authorized in H.R. 5428
are not currently being nor could they be performed by one or more
agencies or by enlarging the mandate of another existing advisory
committee.

XV. DUPLICATION OF FEDERAL PROGRAMS

Pursuant to clause 3(c)(5) of rule XIII of the Rules of the House
of Representatives, the Committee finds that no provision of H.R.
5428 establishes or reauthorizes a program of the federal govern-
ment known to be duplicative of another federal program, including
any program that was included in a report to Congress pursuant
to section 21 of Public Law 111-139 or the most recent Catalog of
Federal Domestic Assistance.

XVI. EARMARK IDENTIFICATION

Pursuant to clause 9(e), 9(f), and 9(g) of rule XXI, the Committee
finds that H.R. 5428 contains no earmarks, limited tax benefits, or
limited tariff benefits.

XVII. APPLICABILITY TO THE LEGISLATIVE BRANCH

The Committee finds that H.R. 5428 does not relate to the terms
and conditions of employment or access to public services or accom-
modations within the meaning of section 102(b)(3) of the Congres-
sional Accountability Act (Public Law 104-1).

XVIII. STATEMENT ON PREEMPTION OF STATE, LOCAL, OR TRIBAL
Law

This bill is not intended to preempt any state, local, or tribal law.
XIX. CHANGES IN EXISTING LAW MADE BY THE BILL, AS REPORTED

CHANGES IN EXISTING LAW MADE BY THE BILL, AS REPORTED

In compliance with clause 3(e) of rule XIII of the Rules of the
House of Representatives, changes in existing law made by the bill,
as reported, are shown as follows (existing law proposed to be omit-
ted is enclosed in black brackets, new matter is printed in italics,
and existing law in which no change is proposed is shown in
roman):
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ENERGY INDEPENDENCE AND SECURITY ACT OF 2007

SECTION 1. SHORT TITLE; TABLE OF CONTENTS.

(a) SHORT TiITLE.—This Act may be cited as the “Energy Inde-
pendence and Security Act of 2007”.
" l(lb) TABLE OF CONTENTS.—The table of contents of this Act is as
ollows:

Sec. 1. Short title; table of contents.

P # * # # * #
TITLE I—ENERGY SECURITY THROUGH IMPROVED VEHICLE FUEL
ECONOMY

Subtitle B--Improved Vehicle Technology
* % * * k * *
Sec. 137. Research and development into integrating electric vehicles onto the electric
grid.
TITLE IV—ENERGY SAVINGS IN BUILDINGS AND INDUSTRY

k & k * * * *

Subtitle B—High-Performance Commercial Buildings

Sec. 426. Advanced integration of buildings onto the electric grid.

TITLE XIII—SMART GRID

* * * % * * *
Sec. 1304a. Smart grid modeling, visualization, architecture, and controls.

Sec. 1310. Grid resilience and emergency response.
Sec. 1311. Hybrid energy systems.

Sec. 1312. Industry Alliance.

Sec. 1313. Definitions.

% * * * % * *

TITLE I—ENERGY SECURITY THROUGH
IMPROVED VEHICLE FUEL ECONOMY

* k *k & * k *k

Subtitle B—Improved Vehicle Technology

* * *k & * * *k

SEC. 137. RESEARCH AND DEVELOPMENT INTO INTEGRATING ELEC-
TRIC VEHICLES ONTO THE ELECTRIC GRID.

(a) IN GENERAL.—The Secretary shall establish a research, devel-
opment, and demonstration program to advance the integration of
electric vehicles, including plug-in hybrid electric vehicles, onto the
electric grid.

(b) VEHICLES-TO-GRID INTEGRATION ASSESSMENT REPORT.—Not
later than 1 year after the enactment of the Grid Modernization Re-
search and Development Act of 2019, the Secretary shall submit to
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the Committee on Science, Space, and Technology of the House of
Representatives and the Committee on Energy and Natural Re-
sources of the Senate a report on the results of a study that exam-
ines the research, development, and demonstration opportunities,
challenges, and standards needed for integrating electric vehicles
onto the electric grid.

(1) REPORT REQUIREMENTS.—The report shall include—

(A) an evaluation of the use of electric vehicles to main-
tain the reliability of the electric grid, including—

(i) the use of electric vehicles for demand response,
load shaping, emergency power, and frequency regula-
tion; and

(ii) the potential for the reuse of spent electric vehicle
batteries for stationary grid storage;

(B) the impact of grid integration on electric vehicles, in-
cluding—

(i) the impact of bi-directional electricity flow on bat-
tery degradation; and

(ii) the implications of the use of electric vehicles for
grid services on original equipment manufacturer war-
ranties;

(C) the impacts to the electric grid of increased penetra-
tion of electric vehicles, including—

(i) the distribution grid infrastructure needed to sup-
port an increase in charging capacity;

(it) strategies for integrating electric vehicles onto the
distribution grid while limiting infrastructure up-
grades;

(iii) the changes in electricity demand over a 24-hour
cycle due to electric vehicle charging behavior;

(iv) the load increases expected from electrifying the
transportation sector;

(v) the potential for customer incentives and other
managed charging stations strategies to shift charging
off-peak;

(vi) the technology needed to achieve bi-directional
power flow on the distribution grid; and

(vii) the implementation of smart charging tech-
niques;

(D) research on the standards needed to integrate electric
vehicles with the grid, including communications systems,
protocols, and charging stations, in collaboration with the
National Institute for Standards and Technology;

(E) the cybersecurity challenges and needs associated
with electrifying the transportation sector; and

) an assessment of the feasibility of adopting tech-
nologies developed under the program established under
subsection (a) at Department facilities.

(2) RECOMMENDATIONS.—As part of the Vehicles-to-Grid Inte-
gration Assessment Report, the Secretary shall develop a 10-
year roadmap to guide the research, development, and dem-
onsération program to integrate electric vehicles onto the electric
grid.

(3) CONSULTATION.—In developing this report, the Secretary
shall consult with relevant stakeholders, including—
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(A) electric vehicle manufacturers;

(B) electric utilities;

(C) public utility commissions;

(D) vehicle battery manufacturers;

(E) electric vehicle supply equipment manufacturers;

(F) charging infrastructure manufacturers;

(G) the National Laboratories; and

(H) other Federal agencies, as the Secretary determines
appropriate.

(4) UPDATES.—The Secretary shall update the report required
under this section every 3 years for the duration of the program
under section (a) and shall submit the updated report to the
Committee on Science, Space, and Technology of the House of
Representatives and the Committee on Energy and Natural Re-
sources of the Senate.

(¢) PROGRAM IMPLEMENTATION.—In carrying out the research, de-
velopment, demonstration, and commercial application aims of sec-
tion, the Secretary shall—

(1) implement the recommendations set forth in the report in
subsection (b);

(2) coordinate across all relevant program offices at the De-
partment to achieve the goals established in this section, includ-
ing the Office of Electricity; and

(3) comply with section 8 of the Grid Modernization Research
and Development Act of 2019.

(d) TESTING CAPABILITIES.—The Secretary shall coordinate with
the National Laboratories to develop testing capabilities for the
evaluation, rapid prototyping, and optimization of technologies ena-
bling integration of electric vehicles onto the electric grid.

* * * & * * *

TITLE IV—ENERGY SAVINGS IN
BUILDINGS AND INDUSTRY

* * *k & * * *k

Subtitle B—High-Performance Commercial
Buildings

* * * * * * *

SEC. 426. ADVANCED INTEGRATION OF BUILDINGS ONTO THE ELEC-
TRIC GRID.

(a) IN GENERAL.—The Secretary shall establish a program of re-
search, development, and demonstration to enable components of
commercial and residential buildings to serve as dynamic energy
loads on and resources for the electric grid. The program shall focus
on—

(1) developing low-cost, low power, wireless sensors to—
(A) monitor building energy load;
(B) forecast building energy need; and
(C) enable building-level energy control;
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(2) developing data management capabilities and standard
communication protocols to further interoperability at the
building and grid-level;

(3) developing advanced building-level energy management of
components through integration of smart technologies, control
systems, and data processing, to enable energy efficiency and
savings;

(4) optimizing energy consumption at the building level to en-
able grid stability and resilience;

(5) improving visualization of behind the meter equipment
and technologies to provide better insight into the energy needs
and energy forecasts of individual buildings;

(6) reducing the cost of key components to accelerate the adop-
tion of smart building technologies;

(7) protecting against cybersecurity threats and addressing se-
curity vulnerabilities of building systems or equipment; and

(8) other areas determined appropriate by the Secretary.

(b) CONSIDERATIONS.—In carrying out the program under sub-
section (a), the Secretary shall—

(1) work with utility partners, building owners, technology
vendors, and building developers to test and validate tech-
nologies and encourage the commercial application of these
technologies by building owners; and

(2) consider the specific challenges of enabling greater inter-
action between components of—

(A) small- and medium-sized buildings and the electric
grid; and

(g) residential and commercial buildings and the electric
grid.

(¢) BUILDINGS-TO-GRID INTEGRATION REPORT.—Not later than one
year after the enactment of the Grid Modernization Research and
Development Act of 2019, the Secretary shall submit to the Com-
mittee on Science, Space, and Technology of the House of Represent-
atives and the Committee on Energy and Natural Resources of the
Senate a report on the results of a study that examines the research,
development, and demonstration opportunities, challenges, and
standards needed to enable components of commercial and residen-
tial buildings to serve as dynamic energy loads on and resources for
the electric grid.

(1) REPORT REQUIREMENTS.—The report shall include—

(A) an assessment of the technologies needed to enable
building components as dynamic loads on and resources for
the electric grid, including how such technologies can be—

(i) incorporated into new commercial and residential
buildings; and
(ii) retrofitted in older buildings;

(B) guidelines for the design of new buildings and build-
ing components to enable modern grid interactivity and im-
prove energy efficiency;

(C) an assessment of barriers to the adoption by building
owners of advanced technologies enabling greater integra-
tion of building components onto the electric grid; and

(D) an assessment of the feasibility of adopting tech-
nologies developed under the program established under
subsection (a) at Department facilities.



21

(2) RECOMMENDATIONS.—As part of the report, the Secretary
shall develop a 10-year roadmap to guide the research, develop-
ment, and demonstration program to enable components of
commercial and residential buildings to serve as dynamic en-
ergy loads on and resources for the electric grid.

(3) UPDATES.—The Secretary shall update the report required
under this section every 3 years for the duration of the program
under subsection (a) and shall submit the updated report to the
Committee on Science, Space, and Technology of the House of
Representatives and the Committee on Energy and Natural Re-
sources of the Senate.

(d) PROGRAM IMPLEMENTATION.—In carrying out this section, the
Secretary shall—

(1) implement the recommendations from the report in sub-
section (c¢);

(2) coordinate across all relevant program offices at the De-
partment to achieve the goals established in this section, includ-
ing the Office of Electricity; and

(3) comply with section 8 of the Grid Modernization Research
and Development Act of 2019.

* * * * * * *

TITLE XIII—SMART GRID

* * & & * * *

SEC. 1304. SMART GRID TECHNOLOGY RESEARCH, DEVELOPMENT,
AND DEMONSTRATION.

(a) POWER GRID DIGITAL INFORMATION TECHNOLOGY.—The Sec-
retary, in consultation with the Federal Energy Regulatory Com-
mission and other appropriate agencies, electric utilities, the
States, and other stakeholders, shall carry out a research, develop-
ment, and demonstration program—

(1) to develop advanced techniques for measuring peak load
reductions and energy-efficiency savings from smart metering,
demand response, distributed generation, and electricity stor-
age systems;

(2) to investigate means for demand response, distributed
generation, and storage to provide ancillary services;

(3) to conduct research to advance the use of wide-area
measurement and control networks, including data mining, vis-
ualization, advanced computing, and secure and dependable
communications in a highly-distributed environment;

(4) to test new reliability technologies, including those con-
cerning communications network capabilities, in a grid control
room environment against a representative set of local outage
and wide area blackout scenarios;

(5) to identify communications network capacity needed to
implement advanced technologies.

(6) to investigate the feasibility of a transition to time-of-use
and real-time electricity pricing;

(7) to develop algorithms for use in electric transmission sys-
tem software applications;
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(8) to promote the use of underutilized electricity generation
capacity in any substitution of electricity for liquid fuels in the
transportation system of the United States; and

(9) in consultation with the Federal Energy Regulatory Com-
mission, to propose interconnection protocols to enable electric
utilities to access electricity stored in vehicles to help meet
peak demand loads.

(b) SMART GRID REGIONAL DEMONSTRATION INITIATIVE.—

[(1) IN GENERAL.—The Secretary shall establish a smart grid
regional demonstration initiative (referred to in this subsection
as the “Initiative”) composed of demonstration projects specifi-
cally focused on advanced technologies for use in power grid
sensing, communications, analysis, and power flow control. The
Secretary shall seek to leverage existing smart grid deploy-
ments.|

(1) IN GENERAL.—The Secretary shall establish a smart grid
regional demonstration initiative (referred to in this subsection
as the “Initiative”) composed of demonstration projects focused
on cost-effective, advanced technologies for use in power grid
sensing, communications, analysis, power flow control, visual-
ization, distribution automation, industrial control systems, dy-
namic line rating systems, grid redesign, and the integration of
distributed energy resources.

(2) GoALs.—The goals of the Initiative shall be—

(A) to demonstrate the potential benefits of concentrated
investments in advanced grid technologies on a regional
grid;

(B) to facilitate the commercial transition from the cur-
rent power transmission and distribution system tech-
nologies to advanced technologies;

(C) to facilitate the integration of advanced technologies
in existing electric networks to improve system perform-
ance, power flow control, and reliability;

(D) to demonstrate protocols and standards that allow
for the measurement and validation of the energy savings
and fossil fuel emission reductions associated with the in-
stallation and use of energy efficiency and demand re-
sponse technologies and practices; [and]

(E) to investigate differences in each region and regu-
latory environment regarding best practices in imple-
menting smart grid technologiesl.1; and

(F) to encourage the commercial application of advanced
distribution automation technologies that improve system
resilience.

(3) DEMONSTRATION PROJECTS.—

(A) IN GENERAL.—In carrying out the initiative, the Sec-
retary shall provide financial support to smart grid dem-
onstration projects in urban, suburban, tribal, and rural
areas, including areas where electric system assets are
controlled by nonprofit entities and areas where electric
system assets are controlled by investor-owned utilities.

(B) COOPERATION.—A demonstration project under sub-
paragraph (A) shall be carried out in cooperation with the
electric utility that owns the grid facilities in the elec-
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tricity control area in which the demonstration project is
carried out.

(C) FEDERAL SHARE OF COST OF TECHNOLOGY INVEST-
MENTS.—The Secretary shall provide to an electric utility
described in subparagraph (B) or to other parties financial
assistance for use in paying an amount equal to not more
than 50 percent of the cost of qualifying advanced grid
technology investments made by the electric utility or
other party to carry out a demonstration project.

(D) INELIGIBILITY FOR GRANTS.—No person or entity par-
ticipating in any demonstration project conducted under
this subsection shall be eligible for grants under section
1306 for otherwise qualifying investments made as part of
that demonstration project.

(E) AVAILABILITY OF DATA.—The Secretary shall estab-
lish and maintain a smart grid information clearinghouse
in a timely manner which will make data from smart grid
demonstration projects and other sources available to the
public. As a condition of receiving financial assistance
under this subsection, a utility or other participant in a
smart grid demonstration project shall provide such infor-
mation as the Secretary may require to become available
through the smart grid information clearinghouse in the
form and within the timeframes as directed by the Sec-
retary. The Secretary shall assure that business propri-
etary information and individual customer information is
not included in the information made available through
the clearinghouse.

(F) OPEN PROTOCOLS AND STANDARDS.—The Secretary
shall require as a condition of receiving funding under this
subsection that demonstration projects utilize open proto-
cols and standards (including Internet-based protocols and
standards) if available and appropriate.

(c) AUTHORIZATION OF APPROPRIATIONS.—There are authorized to
be appropriated—
(1) to carry out subsection (a), such sums as are necessary
for each of fiscal years 2008 through 2012; and
(2) to carry out subsection (b), such sums as may be nec-
essary.

* * * * * * *

SEC. 1304a. SMART GRID MODELING, VISUALIZATION, ARCHITECTURE,
AND CONTROLS.

(a) IN GENERAL.—Not later than 180 days after the enactment of
the Grid Modernization Research and Development Act of 2019, the
Secretary shall establish a program of research, development, dem-
onstration, and commercial application on electric grid modeling,
sensing, visualization, architecture development, and advanced op-
eration and controls.

(b) MODELING RESEARCH AND DEVELOPMENT.—The Secretary
shall support development of models of emerging technologies and
systems to facilitate the secure and reliable design, planning, and
operation of the electric grid for use by industry stakeholders. In
particular, the Secretary shall support development of—
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(1) models to analyze and predict the effects of adverse phys-
ical and cyber events on the electric grid;

(2) coupled models of electrical, physical, and cyber systems;

(3) models of existing and emerging technologies being de-
ployed on the electric grid due to projected changes in the elec-
tric generation mix and loads, for a variety of regional charac-
teristics; and

(4) integrated models of the communications, transmission,
distribution, and other interdependent systems for existing,
new, and emerging technologies.

(¢) SITUATIONAL AWARENESS RESEARCH AND DEVELOPMENT.—

(1) IN GENERAL.—The Secretary shall support development of
computational tools and technologies to improve sensing, moni-
toring, and visualization of the electric grid for real-time situa-
tional awareness and decision support tools that enable im-
proved operation of the power system, including utility, non-
utility, and customer grid-connected assets, for use by industry
partners.

(2) DATA USE.—In developing visualization capabilities under
this section, the Secretary shall develop tools for industry stake-
holders to use to analyze data collected from advanced meas-
urement and monitoring technologies, including data from pha-
sor measurement units and advanced metering units.

(3) SEVERE EVENTS.—The Secretary shall prioritize enhanc-
ing cyber and physical situational awareness of the electric grid
during adverse manmade and naturally-occurring events.

(d) ARCHITECTURE.—The Secretary shall conduct research in col-
laboration with industry stakeholders to develop model grid archi-
tectures to assist with wide-area transmission and distribution
planning that incorporate expected changes to the modern electric
grid. In supporting the development of model grid architectures, the
Secretary shall—

(1) analyze a variety of grid architecture scenarios that range
from minor upgrades to existing transmission grid infrastruc-
ture to scenarios that involve the replacement of significant por-
tions of existing transmission grid infrastructure;

(2) analyze the effects of the increasing proliferation of renew-
able and other zero emissions energy generation sources, in-
creasing use of distributed resources owned by non-utility enti-
ties, and the use of digital and automated controls not managed
by grid operators;

(3) include a variety of new and emerging distribution grid
technologies, including distributed energy resources, electric ve-
hicle charging stations, distribution automation technologies,
energy storage, and renewable energy sources;

(4) analyze the effects of local load balancing and other forms
of decentralized control;

(5) analyze the effects of changes to grid architectures result-
ing from modernizing electric grid systems, including commu-
nications, controls, markets, consumer choice, emergency re-
sponse, electrification, and cybersecurity concerns; and

(6) develop integrated grid architectures that incorporate sys-
tem resilience for cyber, physical, and communications systems.

(e) OPERATION AND CONTROLS RESEARCH AND DEVELOPMENT.—
The Secretary shall conduct research to develop improvements to the
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operation and controls of the electric grid, in coordination with in-
dustry partners. Such activities shall include—

(1) a training facility or facilities to allow grid operators to
gain operational experience with advanced grid control concepts
and technologies;

(2) development of cost-effective advanced operation and con-
trol concepts and technologies, such as adaptive islanding, dy-
namic line rating systems, power flow controllers, network to-
pology optimization, smart circuit breakers, intelligent load
shedding, and fault-tolerant control system architectures;

(3) development of real-time control concepts using artificial
intelligence and machine learning for improved electric grid re-
silience; and

(4) utilization of advanced data analytics including load fore-
casting, power flow modeling, equipment failure prediction, re-
source optimization, risk analysis, and decision analysis.

(f) INTEROPERABILITY RESEARCH AND DEVELOPMENT.—The Sec-
retary shall conduct research and development on tools and tech-
nologies that improve the interoperability and compatibility of new
and emerging components, technologies, and systems with existing
electric grid infrastructure.

(g¢) COMPUTING RESOURCES AND DATA COORDINATION RESEARCH
AND DEVELOPMENT.—In carrying out this section, the Secretary
shall—

(1) leverage existing computing resources at the National Lab-
oratories;

(2) develop voluntary standards for data taxonomies and
communication protocols in coordination with public and pri-
vate sector stakeholders; and

(3) comply with section 8 of the Grid Modernization Research
and Development Act of 2019.

(h) INFORMATION SHARING.—None of the activities authorized in
this section shall require private entities to share information or
data with the Secretary.

* * * & * * *

SEC. 1310. GRID RESILIENCE AND EMERGENCY RESPONSE.

(a) IN GENERAL.—Not later than 180 days after the enactment of
the Grid Modernization Research and Development Act of 2019, the
Secretary shall establish a research, development, and demonstra-
tion program to enhance resilience and strengthen emergency re-
sponse and management pertaining to the electric grid.

(b) GRANTS.—The Secretary shall award grants to eligible entities
under subsection (¢) on a competitive basis to conduct research and
development with the purpose of improving the resilience and reli-
ability of electric grid by—

(1) developing methods to improve community and govern-
mental preparation for and emergency response to large-area,
long-duration electricity interruptions, including through the
use of energy efficiency, storage, and distributed generation
technologies;

(2) developing tools to help utilities and communities ensure
the continuous delivery of electricity to critical facilities;

(3) developing tools to improve coordination between utilities
and relevant Federal agencies to enable communication, infor-
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mation-sharing, and situational awareness in the event of a
physical or cyber attack on the electric grid;

(4) developing technologies and capabilities to withstand and
address the current and projected impact of the changing cli-
mate on electric grid infrastructure, including extreme weather
events and other natural disasters;

(5) developing technologies capable of early detection of dete-
riorating electrical equipment on the transmission and distribu-
tion grid, including detection of spark ignition from wildfires
and risks of vegetation contact; and

(6) assessing upgrades and additions needed to electric grid
infrastructure due to projected changes in the electricity genera-
tion mix and electricity demand.

(¢) ELIGIBLE ENTITIES.—The entities eligible to receive grants
under this section include—

(1) an institution of higher education;

(2) a nonprofit organization;

(3) a National Laboratory;

(4) a unit of State, local, or tribal government;

(5) an electric utility or electric cooperative;

(6) a retail service provider of electricity;

(7) a private commercial entity;

(8) a partnership or consortium of 2 or more entities de-
scribed in subparagraphs (1) through (7).

(d) RELEVANT ACTIVITIES.—Grants awarded under subsection (b)
shall include funding for research and development activities re-
lated to the purpose described in subsection (b), such as—

(1) development of technologies to use distributed energy re-
sources, such as solar photovoltaics, energy storage systems,
electric vehicles, and microgrids to improve grid and critical
end-user resilience;

(2) analysis of non-technical barriers to greater integration
and use of technologies on the distribution grid;

(3) analysis of past large-area, long-duration electricity inter-
ruptions to identify common elements and best practices for
electricity restoration, mitigation, and prevention of future dis-
ruptions;

(4) development of advanced monitoring, analytics, operation,
and controls of electricity grid systems to improve electric grid
resilience;

(5) analysis of technologies, methods, and concepts that can
improve community resilience and survivability of frequent or
long-duration power outages;

(6) development of methodologies to maintain cybersecurity
during restoration of electric grid infrastructure and operation;

(7) development of advanced power flow control systems and
components to improve electric grid resilience; and

(8) any other relevant activities determined by the Secretary.

(e) TECHNICAL ASSISTANCE.—

(1) IN GENERAL.—The Secretary shall provide technical as-
sistance to eligible entities for the commercial application of
technologies to improve the resilience of the electric grid and
commercial application of technologies to help entities develop
plans for preventing and recovering from various power outage
scenarios at the local, regional, and State level.
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(2) TECHNICAL ASSISTANCE PROGRAM.—The technical assist-
ance program established in paragraph (1) shall include assist-
ance to eligible entities for—

(A) the commercial application of technologies developed
from the grant program established in subsection (b), in-
cluding municipal and cooperative utilities;

(B) the development of methods to strengthen or other-
wise mitigate adverse impacts on electric grid infrastruc-
ture against natural hazards;

(C) the use of Department data and modeling tools for
various purposes; and

(D) a resource assessment and analysis of future demand
and distribution requirements, including development of
advanced grid architectures and risk analysis.

(3) ELIGIBLE ENTITIES.—The entities eligible to receive tech-
nical assistance for commercial application of technologies
under this section include—

(A) representatives of all sectors of the electric power in-
dustry, including electric utilities, trade organizations, and
transmission and distribution system organizations, own-
ers, and operators;

(B) State and local governments and regulatory authori-
ties, including public utility commissions;

(C) tribal and Alaska Native governmental entities;

(D) partnerships among entities under subparagraphs (A)
through (C);

(E) regional partnerships; and

(F) any other entities the Secretary deems appropriate.

(4) AUTHORITY.—Nothing in this section shall authorize the
Secretary to require any entity to adopt any model, tool, tech-
nology, plan, analysis, or assessment.

(f) COORDINATION.—In carrying out this section, the Secretary
shall comply with section 8 of the Grid Modernization Research and
Development Act of 2019.

SEC. 1311. HYBRID ENERGY SYSTEMS.

(a) IN GENERAL.—Not later than 180 days after the enactment of
the Grid Modernization Research and Development Act of 2019, the
Secretary shall establish a research, development, and demonstra-
tion program to develop cost-effective hybrid energy systems, includ-
ing—

(1) development of computer modeling to design different con-
figurations of hybrid energy systems and to optimize system op-
eration;

(2) research on system integration needed to plan, design,
build, and operate hybrid energy systems, including inter-
connection requirements with the electric grid;

(3) development of hybrid energy systems for various applica-
tions, including—

(A) thermal energy generation and storage for buildings
and manufacturing;

(B) electricity storage coupled with energy generation;

(C) desalination;

(D) production of liquid and gaseous fuels; and

(E) production of chemicals such as ammonia and ethyl-
ene;
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(§) development of testing facilities for hybrid energy systems;
an

(5) research on incorporation of various technologies for hy-
brid energy systems, including nuclear energy, renewable en-
ergy, storage, and carbon capture, utilization, and sequestration
technologies.

(b) STRATEGIC PLAN.—

(1) IN GENERAL.—Not later than 1 year after the date of the
enactment of the Grid Modernization Research and Develop-
ment Act of 2019, the Secretary shall submit to the Committee
on Science, Space, and Technology of the House of Representa-
tives and the Committee on Energy and Natural Resources of
the Senate a strategic plan that identifies opportunities, chal-
lenges, and standards needed for the development and commer-
cial application of hybrid energy systems. The strategic plan
shall include—

(A) analysis of the potential benefits of development of
hybrid electric systems on the electric grid;

(B) analysis of the potential contributions of hybrid en-
ergy systems to different grid architecture scenarios;

(C) research and development goals for various hybrid
energy systems, including those identified in subsection (b);

(D) assessment of policy and market barriers to the adop-
tion of hybrid energy systems;

(E) analysis of the technical and economic feasibility of
adoption of different hybrid energy systems; and

(F) a 10-year roadmap to guide the program established
under subsection (a).

(2) UPDATES.—Not less than once every 3 years for the dura-
tion of this research program, the Secretary shall submit an up-
dated version of the strategic plan to the Committee on Science,
Space, and Technology of the House of Representatives and the
Committee on Energy and Natural Resources of the Senate.

(¢) PROGRAM IMPLEMENTATION.—In carrying out the research, de-
velopment, demonstration, and commercial application aims of sec-
tion, the Secretary shall—

(1) implement the recommendations set forth in the strategic
plan in subsection (b);

(2) coordinate across all relevant program offices at the De-
partment, including—

(A) the Office of Energy Efficiency and Renewable En-

78y;
(B) the Office of Nuclear Energy; and
(C) the Office of Fossil Energy;

(3) leverage existing programs and resources of the Depart-
ment;

(4) prioritize activities that accelerate the development of inte-
grated electricity generation, storage, and distribution systems
with net zero greenhouse gas emissions; and

(5) comply with section 8 of the Grid Modernization Research
and Development Act of 2019.

(d) HYBRID ENERGY SYSTEM DEFINED.—The term “hybrid energy
system” means a system composed of 2 or more co-located or jointly
operated sub-systems of energy generation, energy storage, or other
energy technologies.

e
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SEC. 1312. INDUSTRY ALLIANCE.

(a) IN GENERAL.—Not later than 180 days after the enactment of
the Grid Modernization Research and Development Act of 2019, the
Secretary shall establish an advisory committee (to be known as the
“Industry Alliance”) to advise the Secretary on the authorization of
research, development, and demonstration projects under sections
1304 and 1304a.

(b) MEMBERSHIP.—The Industry Alliance shall be composed of
members selected by the Secretary that, as a group, are broadly rep-
resentative of United States electric grid research, development, in-
frastructure, operations, and manufacturing expertise.

(¢) RESPONSIBILITY.—The Secretary shall annually solicit from
the Industry Alliance—

(1) comments to identify grid modernization technology needs;

(2) an assessment of the progress of the research activities on
grid modernization; and

(3) assistance in annually updating grid modernization tech-
nology roadmaps.

SEC. 1313. DEFINITIONS.
In this title, the following definitions apply:

(1) CRITICAL FACILITY.—The term “critical facility” means a
manmade structure that the Secretary determines vital to socio-
economic activities such that, if destroyed or damaged, such de-
struction or damage could cause substantial disruption to such
socioeconomic activities.

(2) DISTRIBUTION AUTOMATION.—The term “distribution auto-
mation” means systems and technologies that exert intelligent
control over electrical grid functions at the distribution level.

(3) RESILIENCE.—The term “resilience” means the ability to
withstand and reduce the magnitude or duration of disruptive
events, which includes the capability to anticipate, absorb,
adapt to, or rapidly recover from such an event, including from
deliberate attacks, accidents, and naturally occurring threats or
incidents.

* * & & * * &

ENERGY POLICY ACT OF 2005

SECTION 1. SHORT TITLE; TABLE OF CONTENTS.

(a) SHORT TITLE.—This Act may be cited as the “Energy Policy
Act of 2005”.

(b) TABLE OF CONTENTS.—The table of contents for this Act is as
follows:

Sec. 1. Short title; table of contents.

TITLE IX—RESEARCH AND DEVELOPMENT

Subtitle C—Renewable Energy
Sec. 936. Research and development into integrating renewable energy onto the elec-
tric grid.
% % # # % % #
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TITLE IX—RESEARCH AND
DEVELOPMENT

* * & & * * *

Subtitle B—Distributed Energy and
Electric Energy Systems

* * * & * * *

SEC. 925. ELECTRIC TRANSMISSION AND DISTRIBUTION PROGRAMS.

(a) PROGRAM.—The Secretary shall establish a comprehensive re-
search, development, and demonstration program to ensure the re-
liability, efficiency, and environmental integrity of electrical trans-
mission and distribution systems, which shall include—

(1) advanced energy delivery technologies, energy storage
technologies, materials, and systems, giving priority to new
transmission technologies, including composite conductor mate-
rials and other technologies that enhance reliability, oper-
ational flexibility, or power-carrying capability;

(2) advanced grid reliability and efficiency technology devel-
opment;

(3) technologies contributing to significant load reductions;

(4) advanced metering, load management, and control tech-
nologies;

(5) technologies to enhance existing grid components;

(6) the development and use of high-temperature super-
conductors to—

(A) enhance the reliability, operational flexibility, or
power-carrying capability of electric transmission or dis-
tribution systems; or

(B) increase the efficiency of electric energy generation,
transmission, distribution, or storage systems;

(7) integration of power systems, including systems to deliver
high-quality electric power, electric power reliability, and com-
bined heat and power;

(8) supply of electricity to the power grid by small scale, dis-
tributed and residential-based power generators;

(9) the development and use of advanced grid design, oper-
ation, and planning tools;

(10) the development of cost-effective technologies that enable
two-way information and power flow between distributed energy
resources and the electric grid;

(11) the development of technologies and concepts that enable
interoperability between distributed energy resources and other
behind-the-meter devices and the electric grid;

[(10)] (12) any other infrastructure technologies, as appro-
priate; and

[(11)] (13) technology transfer and education.

(b) PROGRAM PLAN.—

(1) IN GENERAL.—Not later than 1 year after the date of en-
actment of this Act, the Secretary, in consultation with other
appropriate Federal agencies, shall prepare and submit to Con-
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gress a 5-year program plan to guide activities under this sec-
tion.

(2) CONSULTATION.—In preparing the program plan, the Sec-
retary shall consult with—

(A) utilities;

(B) energy service providers;

(C) manufacturers;

(D) institutions of higher education;

(E) other appropriate State and local agencies;

(F) environmental organizations;

(G) professional and technical societies; and

(H) any other persons the Secretary considers appro-
priate.

(c) IMPLEMENTATION.—The Secretary shall consider imple-
menting the program under this section using a consortium of par-
ticipants from industry, institutions of higher education, and Na-
tional Laboratories.

(d) REPORT.—Not later than 2 years after the submission of the
plan under subsection (b), the Secretary shall submit to Congress
a report—

(1) describing the progress made under this section; and

(2) identifying any additional resources needed to continue
the development and commercial application of transmission
and distribution of infrastructure technologies.

(e) POWER DELIVERY RESEARCH INITIATIVE.—

(1) IN GENERAL.—The Secretary shall establish a research,
development, and demonstration initiative specifically focused
on power delivery using components incorporating high tem-
perature superconductivity.

(2) GoALs.—The goals of the Initiative shall be—

(A) to establish world-class facilities to develop high tem-
perature superconductivity power applications in partner-
ship with manufacturers and utilities;

(B) to provide technical leadership for establishing reli-
ability for high temperature superconductivity power ap-
plications, including suitable modeling and analysis;

(C) to facilitate the commercial transition toward direct
current power transmission, storage, and use for high
power systems using high temperature superconductivity;
and

(D) to facilitate the integration of very low impedance
high temperature superconducting wires and cables in ex-
isting electric networks to improve system performance,
power flow control, and reliability.

(3) INcLUSIONS.—The Initiative shall include—

(A) feasibility analysis, planning, research, and design to
construct demonstrations of superconducting links in high
power, direct current, and controllable alternating current
transmission systems;

(B) public-private partnerships to demonstrate deploy-
ment of high temperature superconducting cable into
testbeds simulating a realistic transmission grid and
under varying transmission conditions, including actual
grid insertions; and



32

(C) testbeds developed in cooperation with National Lab-
oratories, industries, and institutions of higher education
to—

(i) demonstrate those technologies;

(i) prepare the technologies for commercial intro-
duction; and

(iii) address cost or performance roadblocks to suc-
cessful commercial use.

(f) TRANSMISSION AND DISTRIBUTION GRID PLANNING AND OPER-
ATIONS INITIATIVE.—

(1) IN GENERAL.—The Secretary shall establish a research,
development, and demonstration initiative specifically focused
on tools needed to plan, operate, and expand the transmission
and distribution grids in the presence of competitive market
mechanisms for energy, load demand, customer response, and
ancillary services.

(2) GoALS.—The goals of the Initiative shall be—

(A)d) to develop and use a geographically distributed
center, consisting of institutions of higher education, and
National Laboratories, with expertise and facilities to de-
velop the underlying theory and software for power system
application; and

(ii) to ensure commercial development in partnership
with software vendors and utilities;

(B) to provide technical leadership in engineering and
economic analysis for the reliability and efficiency of power
systems planning and operations in the presence of com-
petitive markets for electricity;

(C) to model, simulate, and experiment with new market
mechanisms and operating practices to understand and op-
timize those new methods before actual use; and

(D) to provide technical support and technology transfer
to electric utilities and other participants in the domestic
electric industry and marketplace.

(g) HIGH-VOLTAGE TRANSMISSION LINES.—As part of the program
described in subsection (a), the Secretary shall award a grant to a
university research program to design and test, in consultation
with the Tennessee Valley Authority, state-of-the-art optimization
techniques for power flow through existing high voltage trans-
mission lines.

Subtitle C—Renewable Energy

* * *k & * * *k

SEC. 936. RESEARCH AND DEVELOPMENT INTO INTEGRATING RENEW-
ABLE ENERGY ONTO THE ELECTRIC GRID.

(a) IN GENERAL.—Not later than 180 days after the enactment of
the Grid Modernization Research and Development Act of 2019, the
Secretary shall establish a research, development, and demonstra-
tion program on technologies that enable integration of renewable
energy generation sources onto the electric grid across multiple pro-
gram offices of the Department. The program shall include—

(1) forecasting for predicting generation from variable renew-
able energy sources;
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(2) development of cost-effective low-loss, long-distance trans-
mission lines; and

(3) development of cost-effective advanced technologies for
variable renewable generation sources to provide grid services.

(b) COORDINATION.—In carrying out this program, the Secretary
shall—

(1) coordinate across all relevant program offices at the De-
partment to achieve the goals established in this section, includ-
tng the Office of Electricity; and

(2) comply with section 8 of the Grid Modernization Research
and Development Act of 2019.

(¢) ADOPTION OF TECHNOLOGIES.—In carrying out this section, the
Secretary shall consider barriers to adoption and commercial appli-
cation of technologies that enable integration of renewable energy
sources onto the electric grid, including cost and other economic
barriers, and shall coordinate with relevant entities to reduce these
barriers.

* * * * * * *
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Washington, D.C.

The Subcommittee met, pursuant to notice, at 10:46 a.m., in
room 2818 of the Rayburn House Office Building, Hon. Conor Lamb
[Chairman of the Subeommittee] presiding.

n
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Chairman LamB. Good morning. The Subcommittee will come to
order. Without objection, the Chair is authorized to declare a recess
at any time. Pursuant to Committee Rule 2(e) and House Rule 11,
the Chair announces that he may postpone roll call votes. Pursuant
to notice, the Subcommittee on Energy meets to consider the fol-
lowing measures: H.R. 2986, the BEST Act; H.R. 5374, the Ad-
vanced Geothermal Research and Development Act of 2019; and
I-]Icg,o 5428, the Grid Modernization Research and Development Act
of 2019. :

We meet today to mark up three good bipartisan bills. The BEST
Act is authored by our colleague from Illinecis, Dr. Foster. It will au-
thorize research, development, and demonstration of energy storage
technologies, specifically aiming at advanced technologies with
varying energy storage durations, and ensuring that the research
covers a diverse set of technologies, including batteries, pumped
hydro, and others. National labs, academia, private industry, and
environmental groups all deserve credit because they were all en-
gaged in the making of this bill. It is endorsed by the Energy Stor-
age Association, Chamber of Commerce, ClearPath, and Duke En-
ergy, among others.

‘Next is the Advanced Geothermal Research and Development Act
of 2019, and we are authorizing DOE (Department of Energy) to
research, develop, demonstrate geothermal energy technologies,
and it's sponsored by our Ranking Member of the full Committee,
Mr. Lucas. He will talk more about it, I'm sure, but it requires
DOE to explore oil and gas technologies that could be used for geo-,
thermal, advaneing the use of computer modeling, establishing up
to three field research sites to advance the development and dem-
onstration of enhanced geothermal energy technologies in varying
geographies across the U.S. It’s particularly important for encour-
aging exploration of this resource in the eastern U.S. We have re-
ceived a lot of input supported by the Geothermal Resources Coun-
cil, Chamber of (gommerce, ClearPath, and Third Way. Very much
appreciate Ranking Member Lucas’ effort to reach across the aisle
on this one, and that is why the Chair of the full Committee, Ms.
Johnson, is an original co-sponsor. This week of all weeks I think
we can applaud that bipartisan work.

Finally we will consider the Grid Modernization Research and
Development Act of 2019. In order for us to use all the new energy
technologies that we've been talking about and authorizing on this
Committee all year, we also need to seriously advance our electric
grid. This bill seeks to do that, addressing the R&D (research and
development). I would like to thank my colgieague from Washington,
Ms. Herrera Beutler, for joining me in introducing this legislation,
and I urge my colleagues on both sides of the aisle to support it.
Look forward to advancing it out of our Subcommittee today.

[The prepared statement of Chairman Lamb follows:]

We meet today to markup three good bipartisan bills.

The first we will consider today, the Better Energy Storage Technology Act, or
BEST Act, is authored by our colleague from Illinois, Dr. Foster. The bill will au-
thorize DOE to conduct cross-cutting research, development, and demonstration of
energy storage technologies. Specifically, the bill authorizes research aimed to ad-
vance technologies with varying energy storage durations, and ensures research cov-

ers a diverse set of technologies, including batteries, pumped hydro systems, and
others. National labs, academia, private industry, and environmental groups were
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all engaged in the making of this bill. The bill is now endorsed by the Energy Stor-
age Association, the Chamber, of Commerce, ClearPath, and Duke Energy, just to
name a few.

The next bill on the roster is H.R, 5374. As its title suggests, the Advanced Geo-
thermal Research and Development Act of 2019 authorizes DOE to pursue research,
development, and demonstration of geothermal energy technologies and is sponsored
by the Ranking Member, Mr. Lucas. Amongst other activities, it requires DOE to
explore oil and gas technologies that could be used for geothermal applications and
advances the use of computer modeling to explore geothermal resources and sys-

ems.

The bill also authorizes DOE to establish up to three field research sites that will
advance the development and demonstration of enhanced geothermal energy tech-
nologies in varying geographies across the U.S. This is a particularly important ac-
tivity for spurring the exploration of this resource in the eastern U.S. The bill has
received extensive stakeholder input and is supported by the Geothermal Resources
Council, Chamber of Commerce, ClearPath, and Third Way. I appreciate Ranking
Member Lucas’s effort to reach across the aisle to cooperatively construct this bill,
and that is why the Chair of the Full Committee, Ms. Johnson, is an original co-
sponsor. 1 applaud their continued bipartisan work on this committee.

Finally, we will consider my own legislation: the Grid Modernization Research
and Development Act of 2019. In order for our country to utilize all the new energy
technologies that we are developing and moving to market, we will need serious ad-
vancements to our electric grid. This bill seeks to address the research and develop-
ment required to make those grid advancements. Il speak more about this bill in
just a minute, but I would like to thank my colleague from Washington, Ms. Her-
rera Beutler, for joining me in in'l:roduciri:%'1 this legislation.

I urge my colleagues on both sides of the aisle to support these bills and look for-
ward to advancing them out of our Subcommittee today.

Chairman LAMB. I would now normally recognize the Ranking
Member of the Subcommittee, Mr. Weber, for opening remarks, but
I believe he’s going to submit a statement for the record before he
joins us.

[The prepared statement of Mr. Weber follows:]

Good morning. Thank you, Chairman Lamb, for the opportunity to speak on the
three bills before us today: H.R. 2986, the Betfer Energy Storage Technology Act,
HLR. 5374, the Advanced Geothermal Research and Development Act, and H.R. 5428,
the Grid Modernization Research and Development Act.

H.R. 2986, the Betfer Energy Storage Technology, or BEST Act, directs the De-
partment of Energy (DOE) to develop energy storage technologies through a cross-
cutting research, development, and demonstration program.

Today, advanced renewable and distributed energy resources are changing the
way that U.S. electricity is produced and delivered.

But as we all know, these sources are intermittent and dependent on the sun to
shine or the wind to biow.

Without the capacity to efficiently store this energy at the grid scale, we limit the
ability of renewable energy sources to meet U.S. energy needs. It is clear that ad-
vanced energy storage technology is the key to maximizing our clean energy re-
sources and modernizing our electric grid, without sacrificing energy reliability and
security. .

That is why I'm pleased to see that the BEST Act authorizes critical, fundamental
research that will enable U.S. researchers to test and validate grid-scale systems
that stan store and generate energy over a range of time, from 6 hours to several
months. -

I want-to thank my colleagues Mr. Foster, Ms. Herrera Beutler, Mr. Casten, and
Mr. Gonzalez for working together to produce this bg)axtisan legislation.

The next bill on the docket is H.R. 5374, the Advanced Geothermal Energy Re-
search and Development Act of 2019. Introduced by Ranking Member Lucas and co-
sponsored by Chairwoman Johnson, H.R. 5374 authorizes DOE programs in a num-
ber of high-priority geothermal technology areas including, enhanced geothermal en-
ergy systems, subsurface technologies for geothermal energy production, reservoir
thermal energy storage, and advanced computing to accelerate the development of
geothermal energy.

This legislation also supports innovative experimental user facilities known as
"Frontier Observatory for Research in Geothermal Energy” or FORGE sites,

With limited Federal dollars and a responsibility to spend those resources wisely,
I believe that user facilities, like those authorized in this bill, can give us the high-
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est return on our investment and produce advanced energy technologies that will
greatly accelerate innovation in the private sector.

By making these strategic investments in advanced geothermal energy tech-
nologies, we can tap into a truly renewable source of baseload power that will help
diversify our energy portfolio and strengthen American energy independence,

The final bill we will consider today is H.R. 5428, the Grid Modernization Re-
search and Development Act of 2019, which was introduced by Chairman Lamb and
co-sponsored by Representative Herrera Beutler.

H.R. 5428, establishes a research, development, and demonstration program at
the Department of Energy, focused on grid modeling, sensing, resilience, reliability,
and emergency response.

This work 1s already a critical priority for the Administration and the Depart-
ment. Through the Department-wide Grid Modernization Initiative (GMI) and the
Grid Modernization Lab Consortium (GMLC), DOE is uniquely positioned to drive
innovation in technologies that will help counter grid vulnerabilities and provide
necessary updates to our energy infrastructure.

Modernizing our grid will also require cooperation from many federal agencies,
states, and industry partners. That is why I am glad to see that this legislation in-
cludes a technical assistance program to identify the evolving R&D needs of U.S.
industry and the electric grid.

I want to thank all of my colleagues involved today for putting forward 3 bipar-
tisan bills today that have been thoroughly reviewed by stakeholders and the De-
partment. Thank you and I yield back the balance of my time.

Chairman Lawms. If there are Members who wish to submit addi-
tional opening statements, your statements will be added to the
record at this point.

{The prepared statement of Chairwoman Johnson follows:]

Good afternoon and thank you, Chairman Lamb, for holding this mark-up to ad-
E‘ance legislation that prioritizes research activities in geothermal energy produc-

ion.

Americans have used various forms of geothermal energy since the 1800s. Despite
this long history, geothermal energy technologies have largely struggled to become
or remain competitive in modern energy markets, yet huge potential exists for fur-
ther advancement and commercialization,

In my home state of Texas, there is great potential for geothermal energy produc-
tion that remains untapped, with naturally occurring large wells of hot water as
well as other promising heat reservoirs below the ground.

Energy produced by geothermal technologies does not emit greenhouse gases. Just
this Congress alone, this Committee has passed several bills that would reduce the
impacts of climate change. I am hoping we can help a few more along today: Addi-
tionally, not only can geothermal technologies produce clean electricity, but they can
also be used for industrial l;a})plications, such as through heat production for manu-
facturing processes or critical mineral extraction.

These are all reasons why I am dpleas;ed these issues received serious attention
during a Subcommittee hearing held last month. That hearing brought together es-
teemed experts - one of which from the Great State of Texas I might add - who rein-
forced our understanding that geothermal energy production has huge potential as
an essential resource in our clean energy technology portfolio.

I am glad that we are addressing this important issue today by considering the
Advanced Geothermal Research and Development Act introduced by my friend Rank-
ing Member Lucas, which I am gz;oud to co-sponsor. Thank you, Mr. Lucas, for
working with us and introducing this great piece of legislation. The bill includes re-
search initiatives on oil and gas technclogy transfer to geothermal research, sec-
ondary use research areds such as minerals recovery and storage, and new areas
of research in enhanced geothermal systems. It also authorizes groundbreaking new
research activities in advanced geothermal computing and data science.

I want to thank Chairman Lamb once again for convening this mark-up, and 1
look forward to continuing to work together with my colleagues on both sides of the
aisle to pass legislation that helps advance geothermal energy as well as a broad
range of other clean energy technologies.

ith that, I yield back.

[The prepared statement of Mr. Lucas follows:]

Thank you, Chairman Lamb. This morning, I am grateful for the opportunity to
discuss my bill, H.R. 5374, the Advanced Geothermal Research and Development Act
of 2019, which is cosponsored by Chairwoman Johnson and authorizes research, de-
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velopment, and demonstration of innovative geothermal energy technologies at the
Department of Energy (DOE).

Geothermal energy systems draw from the constant and naturally occurring heat
that radiates beneath the surface of the earth. This heat is a source of clean and
renewable energy that is always “on.” Cur country has significant geothermal en-
ergy resources, and if harnessed correctly, these resources can provide secure, base-
load power and energy storage for Americans across the country.

Yet although the United States leads the world in installed geothermal capacity,
geothermal energy contributes less than one percent to the total utility-scale 1.S.
electricity generation. ‘

This is because today’s geothermal energy technologies are often too expensive,
time-consuming, or risky for industry to take to scale. While I've seen the potential
of geothermal energy in my district in Oklahoma, more work needs to be done to
allow the rest of the country to access the full power of this resource.

In order to effectively leverage these vast untapped energy resources, geothermal
technologies and techniques must become more efficient and less expensive for
American consumers. Fortunately, we are uniquely positioned to prioritize the basic
and early stage research that leads to groundbreaking technology.

Federally funded research programs have a history of paving the way for industry
innovation. So I am pleased to see DOE and its Geothermal Technologies Office tak-
ing the lead in this valuable science.

It is critically important to our clean energy future that they have the support
they need to pursue research that industry cannot undertake.

My legislation will provide DOE with critical funding and program direction to en-
able innovative research in advanced geothermal technologies, strengthen the U.S.
geothermal workforce, and encourage internatienal collaboration. More specifically,
it will authorize and expand the Department’s early-stage research in enhanced geo-
thermal systems and the major user facilities needed to support this work.

H.R. 5374 will also authorize a new program in advanced geothermal computing
and data science R&D. This will leverage DOE’s best-in-the-world computational ca-
pabilities to provide geothermal researchers with modeling and simulation fools that
will allow them to more accurately understand complex subsurface systems.

With these tools, industry can improve the next generation of geothermal energy
technologies, using advanced designs to save time and money in planning, and pro-
ducing power more efficiently with less impact on the environment,

We know that American industry has the resources to successfully commercialize
new technology. What they often lack is the infrastructure to conduct early stage
research and test new technologies. This is where DOE, the national labs, and aca-
demia can help, providing experimental facilities and computational tools that will
drive costs down and innovation forward.,

If we want to ensure a diverse portfolio of clean energy technologies now and in
the future, we in Congress should prioritize this important fundamental research.

I want to thank Chairwoman Jobnson and her staff for working with me on this
legislation. I believe this bill is an excellent example of our shared goals on this
Committee, and I look forward to continuing to work with you all to support this
common sense, productive, and bipartisan legislation. I yield back the balance of my
time.
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H.R. 5428
Chairman LaMmB. We will now consider H.R. 5428, the Grid Mod-
ernization Research and Development Act of 2019. The Clerk will
report the bill.

The CLERK. H.R. 5428, a bill to amend the Energy Independence
and Security Act of 2007, and the Energy Policy Act of 2005, to di-
rect Federal research in grid modernization and security, and for
other purposes.

[The bill follows:]
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(Original Signature of Member)
116tH CONGRESS
1ST SESSION H . R .

To amend the Energy Independence and Seeurity Aet of 2007 and the
Energy Policy Act of 2005 to direct Federal research on grid moderniza-
tion and security, and for ather purposes.

IN THE HOUSE OF REPRESENTATIVES

M. ) introdueed the following bill; which was referred to the
Committee on :

A BILL

To amend the Energy Independence and Security Act of
2007 and the Energy Policy Act of 2005 to direet Fed-
eral research on grid modernization and security, and
for other purposes.

Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assembled,
SECTION 1. SHORT TITLE; TABLE OF CONTENTS,

(a) SHORT TiTLE.—This Act may be cited as the
“Grid Modernization Reéeareh and Development Act of
2019”.

G W N W b e

@\VHLC\1213181121318.007.xm} (743015115}
December 13, 2019 {9:24 a.m.) .
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(b) TABLE 0F CONTENTS.—The table of contents for

2 this Aet is as follows:
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. Short title; table of contents.

. Smart grid regional demonstration initiative,

Smart grid modeling, visualization, architecture, and controls.
. Enhancing grid vesilience and emergency response,

. Hybrid energy systems.

. Grid integration research and developmont.

Industry alliance.

. Coordination of efforts.

. Definitions.

0. Technical amendments; authorization of appropriations.

SEC. 2. SMART GRID REGIONAL DEMONSTRATION INITIA-

TIVE.

Section 1304 of the Energy Independence and Secu-

rity Act of 2007 (42 U.8.C. 17384) is amended—

TN

(1) in subsection (a), by inserting “research,
development, and demonstration” before “program’;
(2) in subsection (b)—

{A) by amending paragraph (1) to read as
follows:

“(1) The Secretary shall establish a smart grid
regional demonstration initiative (referred to\ in this
subsection as the ‘Initiative’) composed of dem-
onstration projects focused on cost-effective, ad-
vanced technologies for use in power grid sensing,
communications, analysis, power flow control, visual-
ization, distribution automation, industrial control

systems, dynamic line rating systems, grid redesign,

g \WVHLC\1213104121318.007 xm! {743015115)
December 13, 2018 (9:24 a.m.)
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and the integration of distributed energy re-

sources.”’; and

(B) in paragraph (2)—

(i) in subparagraph (D), by striking

“and”;

(i) in subparagraph (E), by striking
the period and inserting *; and”; and

(i) by inserting at the end the fol-
lowing:

“(F) to encourage the commercial applica-
tion of advanced distribution automation tech-
nologies that improve system resilienee.”.

SEC. 3. SMART GRID MODELING, VISUALIZATION, ARCHI-
TECTURE, AND CONTROLS.

Title XIII of the Energy Independence and Security
Act of 2007 (42 U.S.C. 17381 et seq.) is amended by in-
serting after section 1304 the following:

“SEC. 1304a. SMART GRID MODELING, VISUALIZATION, AR-
CHITECTURE, AND CONTROLS.

“{a) IN GENERAL.—Not later than 180 days after
the enaetment of the Grid Modernization Research and
Development Act of 2019, the Secretary shall establish a
program of research, development, demonstration, and

ecommercial application on electric grid modeling, sensing,

gAVRLC\1213190\121318.007.xm! {743015115)
December 13, 2019 {9:24 am} :
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visualization, ‘architecture development, and advanced op-
eration and controls.

“(b) MODELING RESEARCH AND DEVELOPMENT.—
The Secretary shall support development of models of
emerging technologies and systems to facilitate the secure
and reliable design, planning, and operation of the electric
grid for use by industry stakeholders. In particular, the
Seeretary shall support development of—

“(1) models to analyze and predict the effects
of adverse physical and cyber events on the electrie
grid;

“(2) coupled models of electrical, physical, and
cyber systems;

“(8) models of existing and emerging tech-
nologies being deployed on the electrie grid due to
projected changes in the electric generation mix and
loads, for a variety of regional characteristics; and

“(4) integrated models of the communications,
transmission, distribution, and other interdependent
systems for existing, new, and emerging tech-
nologies.

“(c) SITUATIONAL AWARENESS RESEARCIH AND DE-
VELOPMENT.—

“(1) IN GENERAL~The Secretary shall sup-

port development of computational tools and tech-

G\VHLC\213181121318.007.0mt (743015115}
December 13, 2618 {3:24 a.m.)
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nologies to improve sensing, monitoring, and visual-
ization of the electric grid for real-time situational
awareness and decision support tools that enable im-
proved operation of the power system, including util-
ity, non-utility, and customer grid-connected assets,
for use by industry partners.

“(2) DATA USE.—In developing visualization
capabilities under this seetion, the Secretary shall
develop tools for industry stakeholdex;s to use to ana-
lyze data collected from advanced measurement and
monitoring technologies, including data from phasor
measurement units and advanced metering units.

“(3) SEVERE EVENTS~—The Secretary shall
prioritize enhancing cyber and physical situational
awareness of the electric grid during adverse man-
made and naturally-occurring events.

“(d) ARCHITECTURE.—The Secretary shall conduct

research in collaboration with industry stakeholders to de-
velop model grid architectures to assist with wide-area
transmission and distribution planning that incorporate
expected changes to the modern electric grid. In sup-
porting the development of model grid architeetures, the
Secretary shall-—

“(1) analyze a variety of grid architecture sce-

‘narios that range from minor upgrades to existing

G\VHLC\121318\121318.007 xmi {743015/15)
December 13, 2019 {8:24 a.m.)
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transmission grid infrastructure to scenarios that in-
volve the replacement of signifieant portions of exist-
ing transmission grid infrastiucture;

“(2) analyze the effects of the inereasing pro-
liferation of renewable and other zero emissions en-
ergy generation sourees, increasing use of distrib-
uted resources owned by non-utility enti;;ies, and the
use of digital and automated controls not managed
by grid operators;
 “(3) include a variety of new and emerging dis-
tribution grid technologies, including distributed en-
ergy resources, eleetric vehicle charging stations, dis-
tribution automation technologies, energy storage,
and renewable energy sources;

“(4) analyze the effects of local load balancing
and other forms of decentralized control;

“(5) analyze the effects of changes to grid ar-
chitectures resulting: from modernizing electrie grid
systems, including communications, eontrol's, mar-
kets, consumer choice, emergency response, elec-
trification, and eybersecurity coneerns; and

“{8) develop integrated grid architectures that
ineorporate system resilience for eyber, physical, and

communications systems.

gAVHLOM213161121319.007xm {743015115)

December 13, 2019 (8:24 a.m.}
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“(e) OPERATION AND CONTROLS BESEARCH AND

DEVELOPMENT.—The Secretary shall conduct research to
dévelop improvements to the operation and controls of the
gleetrie grid, in coordination with industry partners. Such

activities shall include—

“(1) a training facility or facilities to allow grid
operators to gain operational experience with ad-
vanced grid control eoncepts and technologies;

“(2) development of cost-effective advanced op-
eration and control concepts and technologies, such
as adaptive islanding, dynamie line rating systems,
power flow controllers, network topology optimiza-
tion, smart circuit breakers, intelligent load shed-
ding, and fault-tolerant control system architectures;

“(3) development of real-time control concepts
using artificial intelligence and machine learning for
improved electric grid resilience; and

“(4) utilization of advanced data analytics in-
cluding load forecasting, power flow modeling, equip-
ment failure prediction, respurce optimization, risi(
analysis, and decision analysis.

“{f) CoMPUTING RESOURCES AND DATA COORDINA-

23 TION RESEARCH AND DEVELOPMENT—In carrying out

24 this section, the Secretary shall— '

gAVHLOM21316\121318.0070ml  _ (748015115)

December 13, 2019 {8:24 am.)
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“(1) leverage existing computing resources at
the National Laboratories; '
“(2) develop wvoluntary standards for data
taxonomics and communieation protoeols in coordi-
nation with public and private sector stakeholders;
and A
“(8) comply with section 8 of the Grid Mod-
ernization Research and Development Act of 2019.
“(g) INFORMATION SHARING.—None of the activities
aunthorized in this section shall require private entities t';o
share information or data with the Secretary.”.
SEC. 4. ENHANCING GRID RESILIENCE AND EMERGENCY
RESPONSE,

Title XIII of the Energy Independence and Security
Act of 2007 (42 U.S.C. 17381 et. seq.) is amended by
adding at the end the following: A
“SEC. 1310. GRID RESILIENCE AND EMERGENCY RESPONSE.

“fa) IN GENERAL‘—Not later than 180 days after
the enactment of the Grid Modernization Research and
Development Act of 2019, the Secretary shall establish a
rescarch, development, and demonstration program to en-
hance resilience and strengthen emergeﬂcy response and
management pertaining to the electric grid.

“(b) GRANTS.—The BSecretary shall award grants to

eligible entities under subsection (¢) on a competitive basis

gAVHLCVI21319\{21319.007 xmi (743015115}
December 13, 2013 {(8:24 a.m.} _
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1 to conduct research and development with the purpose of

2 improving the resilience and reliability of electric grid by—

3 (1) developing methods to improve community

4 and governmental preparation for and emeérgency re-

5 sponse to large-area, long-duration electricity inter-
6 ruptions, including through the use of energy effi-

7 ciency, storage, and distributed generation tech-

8 nologies;

9 “(2) developing tools to help wutilities and com-
10 munities ensure the continuous delivery of electricity
11 to eritieal facilities;

12 “(3) developing tools to improve coordination
13 between utilities and relevant Federal agencies to
14 enable eomrﬁunication, information-sharing, and sit-
15 uational awareness in the event of a physical or
16 eyber attack on the eleetric grid;

17 “(4) developing technologies and capabilities to
18 withstand and address the current and projected im-
19 pact of the changing climate on electric grid infra~
20 structure, including extreme weather events and
21 other natural disasters;

22 “{5) developing technologies capable of early
23 detection of deteriorating electrical equipment on the
24 transmission and distribution grid, including detec-

gAVHLC21318121319.007.xm!  (74301515)

December 13, 2019 {9:24 a.m.}
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tion of spark ignition from wildfires and risks of
vegetation contact; and
“(6) assessing upgrades and additions needed
to electric grid infrastruecture due to projected
changes in the electricity generation mix and elec-
tricity demand.

“(e) ELIGIBLE ENTITIES.—The entities eligible to re-

ceive grants under this section includg—-—

“(1) an institution of higher education;

“{2) a nonprofit organization;

“(3) a National Laboratory;

“{4) a unit of State, loeal, or tribal government;

“(5) an electrie utility or electric 6ooperative;

“(6) a retail service provider of electricity;

“(7) a private commereial entity;

“(8) a partnership or eonsortivm of 2 or more
entities deseribed in subparagraphs (1) through (7).

“(d) RELEVANT ACTIVITIES.—Grants awarded under

19 subsection (b) shall include funding for research and de-

20 velopment activities related to the purpose described in

21 subseetion (b), such as—

“(1) development of technologies to use distrib-
uted energy resources, such as solar photovoltaies,

energy storage systems, eleetric wvehicles, and

@\VHLCW1213130121318.007 xm! (743015115)

December 13, 2019 (8:24 am.)
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mierogrids to improve grid and critical end-user re-
silience;

“(2) analysis of past large-area, long-duration
electricity interruptions to identify common elements
and best practices for electricity restoration, mitiga-
tion, and prevention of future disruptions;

*(3) development of advanced monitoring, ana-
Iyties, operation, and controls of electricity grid sys-
tems to improve electric grid resilience;

“{4) analysis of technologies, methods, and con-
cepts that can improve eommun‘ity resilience and
survivability of frequent or long-duration power out-
ages;

“(5) development of methodologies to maintain
cybersecurity during restoration of electric grid in-
frastructure and operation;

*“(6) development of advanced power flow con-
trol systems and components to improve electric grid
resilience; and

“(7) any other relevant activitics determined by
the Secretary.

“{e¢) TECHNICAL ASSISTANCE.—

“(1) In GENERAL.—The Secretary shall provide

technical assistance to eligible entities for the com-

mercial application of technologies to improve the re-

GAVHLC\121319\121319,007.xmi {743015115}
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12
silience of the electric grid and commercial applica-
tion of technologies to help entities develop plans for
preventing and reeovering from various power out-
age scenarios at the local, regional, and State level.
“(2) TECHNICAL ASSISTANCE PROGRAM.—The
technical assistance program established in para-

graph (1) shall include assistance to eligible entities

- for—

“{A) the commercial application of tech-
nologies developed from the grant program es-
tablished in subsection (b}, including municipal
and cooperative utilities;

“(B) the development of methods to
strengthen or otherwise mitigate adverse im-
pacts on eleetric grid infrastrocture against
natural hazards;

“(C) the use of Department data and mod-
eling tools for various purposes; and

“(D) a resource assessment and analysis of
future demand and distribution requirements,
including development of advanced grid archi-
tectures and risk analysis.

“(3) ELIGIBLE ENTITIES.—The entities eligible
to reeeive techuical assistance for eommercial apphi-

cation of technologies under this section include—

@\WHLC\121319\121319.007 xml (743018115)
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1 “(A) representatives of all sectors of the
2 electric power industry, including electrie utili-
3 ties, trade organizations, and transmission and
4 distribution system organizations, owners, and
5 operators;

6 “(B) State and local governments and reg-
7 ulatory authorities, including publie utility eom-
8 missions;

9 “(C) tribal and Alaska Native govern-
10 mental entities;

11 “(D) partnerships among entities under
12 subparagraphs (A) through (C};

13 “(B) regional partnerships; and

14 “(F) any other entities the Secretary
15 deems appropriate.

16 “(4) AUTHORITY.—Nothing in this section shall
17 authorize the Secretary to reguire any entity to
i8 adopt any model, tool, technology, plan, analysis, or
i9. assessment.
20 “(f) COORDINATION.—In carrying out this section,

21 the Seeretary shall comply with section 8 of the Grid Mod-
22 ernization Research and Development Act of 2019.”.
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SEC. 5. HYBRID ENERGY SYSTEMS,

Title XIIT of the Energy Independence and Security
Act of 2007 (42 U.S.C. 17381 et. seq.), as amended, is
amended by adding at the end the following:

“SEC. 1811. HYBRID ENERGY SYSTEMS.

“(a) IN GENERAL—Not later than 180 days after
the enactment of the Grid Modernization Research and
Development Act of 2019, the Seerctary shall establish a
research, development, and demonstration program to de-
velop cost-effective hybrid energy systems, including—

“(1) development of computer modeling to de-
sign different configurations of hybrid energy sys-
tems and to optimize system operation;

“(2) research .(m system integration needed to
plan, design, build, and operate hybrid energy sys-
tems, including interconneection requirements with
the electric grid;

“(3) development of hybrid energy systems for
\'érious applications, including—

“{A) thermal energy generation and stor-
age for buildings and manufacturing;

“(B) electricity storage coupled with en-
ergy generation;

“(C) desalination;

“D) producﬁon of liquid and gaseous

fuels; and

g:WHLC\121316\121319.007.xml {743015115)
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15
“(B) production of chemicals such as am-
monia and ethylene;

“(4) development of testing facilities for hybrid
energy systems; and

-~ *Y(5) research on incorporation of various tech-
nologies for hybrid energy systems, including nuclear
energy, renewable energy, storage, and carbon cap-
ture, utilization, and sequestration téchnologies.

“(b) STRATEGIC PLAN.—

“(1) IN GENERAL.—Not later than 1 year after
the date of the enactment of the Grid Modernization
Research and Development Act of 2019, the Sec-
retary shall submit to the Committee on Science,
Space, and Teehnology of the House of Representa-
tives and the Committee on Energy and Natural Re-
sources of the Senate a strategic plan that identifies
opportunities, challenges, and standards needed for
the development and commercial application of hy-
brid energy systems. The strategic plan shall in-
clude—

“(A) analysis of the potential benefits of
development of hybrid electric systems on the

electrie grid;

GAVHLCV213131121318.007.xmi (743015115) ‘
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16

“(B} analysis of the potential contributions
of hybrid energy systems to different grid archi-
teeture scenarios;

“(C) research and development goals for
various hybrid energy systems, including those
identified in subsection (b);

“(D) assessment of policy and market bar-
rigrs to the adoption of hybrid energy systems;

“(E) analysis of the technieal and eco-
nomic feasibility of adoption of different hybrid
energy systems; and

“(F) a 10-year roadmap to guide the pro-
gram established under subsection (a).

“(2) Uppates.—Not less than onee every 3
years for the duration of this research program, the
Secretary shall submit an updated version of the
strategic plan to the Committee on Science, Space,
and Technology of the House of Representatives and
the Committee on Energy and Natural Resources of
the Senate.

““(e) PROGRAM IMPLEMENTATION.—In carrying out
ITying

22 the research, development, demonstration, and commereial

23 application aims of section, the Secretary shall—

24
25.

“(1) implement the recommendations set forth

in the strategic plan in subsection (b);

9\VHLC\121318\121318.007 xm} (743015115}

Decembsr 13, 2018 {3:24 a.m.}



59

79

GA\CMTE\SCUGENERGY\GRIDMODERNIZATIONRDACT_02. XML

OO0~ Oy W b W B e

10

12
13
14
15
16
17
18
19
20
21
2
23
24

17
“(2) coordinate across all relevant program of-
fices at the Department, including—
“(A) the Office of Energy Efficiency and
 Renewable Energy;
“(B) the Office of Nuclear Energy; and
“{C) the Office of Fossil Energy;
“43) leverage existing programs and resources
of the Department;
“(4) prioritize activities that aeéelerate the de-
velopment of integrated electricity generation, stor-
age, and distribution systems with net zero green-
house gas emissions; and
“(5) comply with section 8 of the Grid Mod-
ernization Research and Development Act of 2019.
“(d) HYBRID ENERGY SYSTEM DEFINED.—The term
‘hybrid energy system’ means a system composed of 2 or
more co-located or jointly operated sub-systems of energy
generation, energy storage, or other energy technologies.”.
SEC, 6. GRID INTEGRATION RESEARCH AND DEVELOP-
MENT.

{a) INTEGRATING DISTRIBUTED ENERGY RE-
SOURCES ONTO THE ELECTRIC GRID.—Section 925(a) of
the Energy Policy Act of 2005 (42 U.S.C. 16215) is

amended by—

@ \WHLC\121310\1215819.007.xm! (743015115)
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1 (1) redesignating paragraphs (10) and (11) as
2 paragraphs (12) and (13), respectively; and

3 (2) inserting after paragraph (9) the following:
4 “¢10) the development of cost-effective tech-
5 nologies that enable two-way information and power
6 flow between distributed energy- resources and the
7 electric grid;

8 “(11) the development of technologies and con-
9 eepts that enable interoperability between distributed
10 energy resources and other behind-the-meter devices
11 and the electric grid;”: V
12 (b) INTEGRATING RENEWARLE ENERGY ONTO THE
13 Errcrric GrID.—Subtitle C of title IX of the Energy
14 Policy Act of 2005 (42 U.S.C. 16231 et seq.) is amended
15 by adding at the end the following:

16 “SEC. 936. RESEARCH AND DEVELOPMENT INTO INTE-
17 GRATING RENEWABLE ENERGY ONTO THE
18 ELECTRIC GRID.

19 “(a) IN GENERAL.—Not later than 180 days after
20 the enactment of the Grid Modernization Research and
21 Development Act of 2019, the Secretary shall establish a
22 research, development, and demopstration program on
23 technologies that enable integration of renewable energy
24 generation sources onto.the electric grid across multiple

g:\VHLC\121319\121318.007.xml (743015115}
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1 program offices of the Department. The program shall in-
2 clude— \ ‘

3 “(1) forecasting for predieting generation from
4 - variable renewable energy sources;

5 (2} development of cost-effective low-loss, long-
6 distance transmission lines; and

7 “(3) development of cost-effective advanced
8 technologies for variable renewable generation
9 sources to provide grid services.
10 “(b) COORDINATION.—In carrying out this program,
11 the Secretary shall—
12 “{1) coordinate across all relevant program of-
13 fices at the Depértment to achieve the goals estab-
14 lished in this section, including the Office of Elec-
15 tricity; and
16 “(2) comply with section 8 of fhe Grid Mod-
17 ernization Research and Development Act of 2019,
18 “{e¢) ADOPTION OF TECHNOLOGIES.—In carrying out

19 this section, the Secretary shall consider barriers to adop-

20 tion
21 able

and commercial application of technologies that en-

integration of renewable energy sources onto the elec-

22 trie grid, including cost and other economie barriers, and

23 shall coordinate with relevant entities to reduce these bar-

24 riers.”.
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(¢) INTBEGRATING BLECTRIC VEHICLES ONTO THE
ELECTRIC GRID.—Subtitle B of title I of the Energy Inde-
pendence and Security Act of 2007 (42 U.S.C. 17011 et
seq.) is amended by a&ding at the end the following:

“SEC. 137, RESEARCH AND DEVELOPMENT INTO INTE-
GRATING ELECTRIC VEHICLES ONTO THE
ELECTRIC GRID.

“(a) IN GEXERAL.—The Secretary shall establish a
research, development, and demonstration program to ad-
vance the integration of electric vehicles, including plug-
in hybrid electrie vehicles, onto the electric grid.

‘“(b) VEHICLES-TO-GRID INTEGRATION ASSESSMENT
REPORT ~—Not later than 1 year after the enactment of
the Grid Modernization Research and Development Act of
2019, the Secretary shall submit to the Committee on
Science, Space, and Technology of the House of Rep-
resentatives and the Committee on Energy and Natural
Resourees of the Senate a report on the results of a study
that examines the research, developmeut, and demonséra—
tion opportunities, challenges, and standards needed for
integrating electric vehicles onto the electric grid.

“(1) REPORT REQUIREMEXNTS.—The report

shall include—

g \VHLC\1213194121318.007.xm} (743015115)
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““(A) an evaluation of the use of electric ve-
hieles to maintain the reliability of the electric
grid, inclading—

“(i) the use of eleetric vehicles for de-
mand response, load shaping, emergency
power, and frequency regulation; and

“(ii) the potential for the reuse of
spent electric vehicle batteries for sta-
tionary grid storage;

“(B) the impact of grid integration on
electrie vehicles, including—

“(i) the impact of bi-directional elec-
tricity flow on battery degradation; and

“(i1) the implications of the use of
electric vehicles for grid services on origi-
nal equipment manufacturer warranties;
“(C) the impaets to the electric grid of in-

ereased penetration of electrie vehicles, includ-

ing—

“(i) the distribution grid infrastrue-
ture needed to support an increase in
charging capacity;

“(ii) strategies for integrating electrie

. vehicles onto the distribution grid while

limiting infrastructure upgrades;

(743015115}
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“(ifi) the changes in electricity de-
mand over a 24-hour eycle due to electric
vehicle charging behavior;

“(iv) the load increases expected from
eleetrifying the transportation sector;

“(v) the potential for eustomer iucen-
tives and other managed charging stations
strategies to shift charging off-peak;

“(v1) the teeﬁnology needed to achieve
bi-directional power flow on the distribu-
tion grid; and

“(vii) the implementation of smart
charging techniques;

“(D) research on the standards needed to
integrate electric vehicles with the grid, includ-

ing communications systems, protocols, and

charging stations, in collaboration with the Na-

tional Institute for Standards and Technology;
“(E) the ecybersecurity challenges and
needs associated with electrifying the transpor-
tation sector; and
“(F) an assessment of the feasibility of
adopting technologies developed under the pro-
gram established under subsection (a) at De-

partment facilities.

(743015115)
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1 “(2) RECOMMENDATIONS.—As part of the Ve-
2 hicles-to-Grid Integration Assessment Report, the
3 Secretary shall develop a 10-year roadmap to guide
4 the research, development, and demonstration pro-
5 gram to integrate electric vehicles onto the electric
6 grid.
7 “(3) CoNsULTATION.—In developing this re-
8 port, the Seeretary shall consult with relevant stake-
9 holders, including—
10 “(A) clectric vehicle manufaeturers;
11 “(B) electrie utilities;
12 “(C) public utility commissions;
13 “(D) vehicle battery manufacturers;
14 “(B) electric vehicle supply équipment
15 manufacturers; '
16 “(F) charging infrastructure manufactur-
17 ers;
18 “(G) the National Laboratories; and
19 “(H) other Federal agenecies, as the Sec-
20 retary determines appropriate. A
21 “(4} UpPDATES.—The Secretary shall update
22 the report required under this section every 3 years
23 for the duration of the program ‘under seetion (a)
24 and shall submit the updated report to the Com-
25 mittee on Scieilce, Space, and Technology of the
GIVHLOWZ1310M21310.007xm!  (743015115)
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1 House of Representatives and the Committee on En-
2 ergy and Natural Resources of the Senate.

3 “(¢) PROGRAM IMPLEMENTATION.—In carrying out
4 the research, development, demonstration, and commercial
5 application aims of section, the Secretary shall—

6 “(1) implement the recommendations set forth
7 in the féport in subsection (b};

8 “(2) eoordinate across all relevant program of-

9 fices at the Department to achieve the goals estab-
10 lished in this section, including the Office of Elec-
11 tricity; and

12 “(3) eomply with section 8 of the Grid Mod-
13 ernization Research and Development Act of 2019,
14 “(d) TESTING CAPARILITIES.—The Secretary shall
15 coordinate with the National Laboratories {o develop test-
16 ing capabilities for the evaluation, rapid prototyping, and
17 optimization of technologies enabling integration of elec-
18 trie vehicles onto the electrie grid.”.

19 (d) RESEARCH AND DEVELOPMENT ON INTEGRATING
20 BuwpiNgs ONTO THE ELECTRIC GRID.—Subtitle B of
21 title IV of the Energy Independence and Security Aet of
22 2007 (42 U.8.C. 17081 et seq.) is amended by adding at
23 the end the following:

g\WVHLCVI213151121319.007 xm! (743018118}
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“SEC. 426. ADVANCED INTEGRATION OF BUILDINGS ONTO

THE ELECTRIC GRID.

“(a) IN GENERAL.~—The Secretary shall establish a

program of research, development, and demonstration to
enable components of commercial and residential buildings
to serve as dynamic energy loads on and resourees for the

eleetrie grid. The program shall focus on—

“{1) developing low-cost, low power, wireless

" sensors to—

“(A) monitor buildingi energy load;
“(B) forecast building energy need; and
“(C) enable building-level energy eontrol;

“(2).developing -data management capabilities
and standard communication protocols to farther
interoperability at the building and grid-level;

“(3) developing advanced building-level energy
management of components through integration of
smart technologies, control systems, and data proc-
essing, to enable energy efficiency and savings;

“(4) optinﬁzing energy consumption at the
building level to cnable grid stability and resilience;

“(5) improving visualization of behind the
meter equipment and technologies to provide better
insight into the energy needs and energy forecasts of

individual buildings;

G:AVHLC\1213181121319.007 2mi {743015115)
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“(6) reducing the cost of key components to ac-
eelerate' the adoption of smart building technologies;

‘}(7) protecting against cybersecurity threats
and addressing security vulnerabilities of building
systems or equipment; and

“(8) other areas determined appropriate by the
Beeretary.

“(b) COXSIDERATIONS.—In carrying out the pro-

gram under subsection {(a), the Secretary shall—

“(1) work with utility partners, building own-
ers, technology vendors, and building developers to
test and validate technologies and encourage the
commercial application of these teclmologies by
building owners; and
' . “(2) consider the specific challenges of enabling
greater interaction between components of—

“(A) small- and medium-sized buildings
and the electric grid; and
“(B) residential and commercial buildings
and the electrie grid.
“(e} BUILDINGS-TO-GRID INTEGRATION REPORT.—

22 Not later than one year after the enactment of the Grid

23 Modernization Research and Development Aet of 2019,

24 the Secretary shall submit to the Committee on Science,

25 Space, and Technology of the House of Representatives

9:\VHLC\1213191121319.007.xm} (743015115}
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1 and the Committee on Energy and Natural Resources of

the Senate a report on the results of a study that examines

the research, development, and demonstration opportuni-

ties, challenges, and standards needed to enable compo-

dynamic energy loads on and resources for the electric

grid.

“(1) REPORT REQUIREMENTS.—The report

2
3
4
5 nents of commercial and residential buildings to serve as
6
7
8
9

shall include—

g:\VHLC\1213191121319.007.xml
December 13, 2019 {9:24 a.m.}

“(A) an assessment of the technologies
needed to enable building eomponents as dy-
namic loads on and resources for the electric
grid, including how such technologies can be—

“(i) incorporated into new commerecial
and residential buildings; and
“(i1) retrofitted in older buildings;

“(B) guidelines for the design of new
buildings and building components to enable
modern grid interactivity and improve energy
efficiency;

“(C) an assessment of barriers to lthe
adoption by building owners of advanced tech-
nologies enabling greater integration of building

components onto the electrie grid; and

(743015115}
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“(D) an assessment of the feasibility of
adopting technologies developed under the ‘pro-
gram established under subsection (a) at De-
partment facilities.

“{2) RECOMMENDATIONS.—As part of Ithe re-
port, the Seeretary shall develop a 10-year r;)admap‘
to guide the research, development, and demdnstra—

tion program to enable components of commercial

O 8 1 A W B W B e

and residential buildings to serve as dynamic energy

—
<

loads on and resources for the electric grid.

11 “(3) Uppares.—The Secretary shall update
12 the report required under this section every 3 years
13 for the duration of the program under subseection (a)

14 and shall submit the uwpdated report to the Com-

15 mittee on BScience, Space, and Technology of the
16 House of Representatives and the Committee on En-
17 ergy and Natural Resources of the Senate.

18 “(d} ProgrAM IMPLEMENTATION.—In earrying out

19 this section, the Secretary shall—

20 “(1) irnplement the recommendations from the
21 report in subsection (c);

22 *{2) eoordinate across all relevant program of-
23 fices at the Department to achieve the goals estab-
24 lished in this section, including the Office of Elec-

25 trieity; and
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“(3) comply with section 8 of the Grid Mod-

ernization Research -and Development Act of 2019.”.
SEC. 7. INDUSTRY ALLIANCE.

Title XTIIX of the Enefgy Independence and Security
Act of 2007 (42 U.S.C. 17381 et. seq.), as amended, is
amended by adding at the end the following:

“SEC. 1312. INDUSTRY ALLIANCE.

‘“(a) IN GENERAL.—Not later than 180 days after
the enactment of the Grid Modernization Research and
Development Act of 2019, the Secretary shall establish an
advisoryAcommitbee (to be known as the ‘Industry Alli-
ance’) to advise the Secretary on the authorization of re-
search, development, and demonstration projects under
sections 1304 and 1304a.

“(b) MEMBERSHIP.—The Industry Alliance shall be
composed of members selected by the Secretary that, as
a group, are broadly representative of United States elec-
tric grid research, development, infrastructure, operations,
and manufacturing expertise.

“(c) ReEsPONSIBILITY.—The Secretary shall annually
solicit from the Industry Alliance—

“(1) comments to identify grid modernization
technology needs; |
“(2) an assessment of the progress of the re-

scarch activities on grid modernization; and'

g\VHLC\121319\121319.007.xm! {743015(15)
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1 1 *(3) assistance in annually updating grid mod-
ernization technology roadmaps.”.
SEC. 8. COORDINATION OF EFFORTS,
In carrying out the amendments made by this Aet,

the Secretary shall coordinate with relevant entities to the

(1) electric utilities;

2

3

4

5

6 maximum extent practicable, including—
7

8 {(2) private sector entities;
9

{3) representatives of all sectors of the electrie

10 power industry;

1 (4) transmission organizations;

12 {5) transmission owners and oberators;

13 (6) distribution organizations;

14 (7) distribution asset owners and operators;

15 (8) State and local governments and regulatory

16 authorities;

17 (9) academic institutions;

18 < (10) the National Laboratories;

19 . {11) other Federal agencies;

20 {12) nonprofit organizations;

21 {13) the Federal Energy Regulatory Commis-
22 sion;

23 (14) the North American Reliability Corpora-
24 tion; '

25 (1‘5) independent system operators; and

g:WHLCM21318\121319.007 xml (743015115}
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1 (16) programs and program offices at the De-

2 partment.

3 SEC. 9. DEFINITIONS,

4 Title XTI of the Energy Independence and Security

5 Act of 2007 (42 U.S.C. 17381 et. seq.), as amended, is

6 amended by adding at the end the following:

7 “SEC. 1313, DEFINITIONS.

8 “In this title, the foll-owing definitions apply:

9 “(1) CRITICAL FACILITY.—The term ‘eritical
10 facility’ means a mfanmade strueture that the Sec-
11 retary determines vital to soeioeconomic activities
12 such that, if destroyed or damaged, such deshﬁction
13 or damage could cause substantial disruption to
14 such socioeconomic activities.

15 “{2) DISTRIBUTION AUTOMATION.—The term
16 ‘distribution automation’ means systems and tech-
17 nologies that exert intelligent control over electrieal
18 grid functions at the distribution level.

19 “(3) RESILIENCE~—The term ‘resilience’ means
20 the ability to withstand and reduce the magnitude or
21 duration of disruptive events, which includes the ca-
22 pability to anticipate, absorb, adapt to, or rapidly re-
23 cover from such an event, including from deliberate
24 attacks, accidents, and naturally ocenrring threats
25 or incidents.”.
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10. TECHNICAL AMENDMENTS; AUTHORIZATION OF
APPROPRIATIONS.
(a) TECHNICAL AMENDMENTS.—

(1) ENERGY INDEPENDENCE AND SECURITY
ACT OF 2007.—S8ection 1(b) of the Energy Inde-
pendence and Security Act of 2007 is amended in
the table of contents—

(A) by linserting the following after the

item related to section 136:

137. Research and development into integrating electric vehieles onto the
electrie grid.”.

(B) by inserting the following after the
item related to section 425:
426, Advanced integration of buildings onto the electric gvid.”.
(C) by inserting the following after the
item related to section 1304:

1304a. Smart grid modeling, visualization, architecture, and controls.”;
and

(D) by inserting the following after the

item related to section 1309:
1310, Grid resilience and emergency response.
1311, Hybrid energy systems.
1312. Industry Alliance.
1313. Detinitions.”.

(2) ENERGY POLICY ACT OF 2005.—Section
1(b) of the Energy Policy Act of 2005 is amended
in the table of contents by inserting the following
after the item related to section 935:

936. Research and development into integrating renewable energy onto
the eleatric grid.”.
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(b} AUTHORIZATION OF APPROPRIATIONS.—There

are authorized to be appropriated—

(1) to carry out sections 7 and 8 and the

amendments made by sections 2 and 3 of this Act—

and

(A) $170,000,000 for fiscal year 2020;
(B) $175,000,000 for fiscal year 2021;
{C) $l-80,000,000 for fiscal year 2022;
(D) $185,000,000 for fiscal year 2023;

(E) $190,000,000 for fiseal year 2024,

{2} to earry out section 5 of this Aet—

(A) $20,000,000 for fiscal year 2020;
(B) $21,000,000 for fiseal year 2021;
(€C) $22,050,000 for fiseal year 2022;
(D) $23,153,000 for fiscal year 2023; and
(E) $24,310,000 for fiseal year 2024; and

{3) to carry out section 6 of this Aet—

(A) $50,000,000 for fiscal year 2020;
(B) $52,500,000 for fiseal year 2021;
{C) $55,152,000 for fiscal year 2022;
(D) $57,882,000 for fiscal year 2023; and

© (B) $60,775,000 for fiscal year 2024,

December 13, 2019 (8:24 am.}

(743015115)
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Chairman LamMB. Without objection, the bill is considered as read,
and open to amendment at any point. I recognize myself to present
remarks on the bill.

Happy that we are now considering the bipartisan Grid Mod-
ernization Research and Development Act of 2019, led by myself
and Ms. Herrera Beutler of Washington. We all know electricity is
critical to our modern economy. Our nation’s grid is what powers
hospitals, schools, factories, obviously homes. We've seen a lot of
changes recently in how our electricity is generated, and how it
gets delivered, and as the costs of energy generated from natural
gas and renewable sources have gotten lower, these same sources
are growing at a rapid rate. This trend is projected to continue for
at least the next 30 years, and the system of power plants, trans-
formers, wires, and sensors that carry our electricity today are not
yet ready for that transformation, and I think many of us have
seen that in different ways in our own districts. We need to invest
in research that allows for advancements in adoption of new tech-
nologies, and that protects our critical electric infrastructure from
natural disasters.

The Department of Energy has an important role to play in this
transition. That's why I'm proud to sponsor this bill. We're setting
forth a research agenda on topics in grid modernization, directing
DOE to develop modeling, simulation, visualization tools to help
with the successful operation and control of the grid. The bill also
authorizes research and development activities to improve resil-
ience and emergency response, which will help us develop tools and
methods that local communities and utilities need to withstand and
address the effects of natural disasters on the grid.

The bill also adds important new research on hybrid energy sys-
tems that will better integrate nuclear, renewable, storage, and
carbon capture technologies onto the grid. This is critical, for the
grid to adopt and integrate new technologies that will help us to
achieve a cleaner energy future as quickly, cost-effectively, and effi-
ciently as possible. It would also advance the integration of build-
ings and vehicles with the electrical grid, and direct the Secretary
of Energy to establish an indusiry alliance that is broadly rep-
resentative of U.S. expertise in electrical grid R&D, infrastructure,
operations, and manufacturing to help the Secretary identify R&D
needs, assess progress, and update relevant technology road maps
about the electrical grid.

This bill will help our Nation, It'll help us to develop the tools
and technologies we need to ensure resilience and reliability. It is
endorsed by the Edison Electric Institute, the National Rural Elec-
tric Cooperative Association, Duke Energy, and the U.S. Chamber
of Commerce. I want to thank all of these groups. I also want to
thank the Republican Committee staff for working closely with the
majority staff to make this bill stronger, and turn it into a true bi-
partisan piece of legislation. Especially want to thank Ms. Herrera
Beutler for her support, and I'm grateful that we were able to come
together to start to solve some of the Nation’s most pressing chal-
lenges in energy.

Does anyone else wish to be recognized? Recognize the gentleman
from California for 5 minutes.
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Mr. McNERNEY. I thank the Chairman, and I thank the Com-
mittee for moving this bill forward. It's very, very important. This
last year in California we had severe wildfires. PG&E and other
utilities had to shut down parts of the grid for days, and up to a
week at a time. Now, this is going to help not only California, but
these sorts of emergencies are going to happen throughout the
country because our grid system is aging. We just need to incor-
porate modern technology so grid can be switched on and off quick-
ly, and I think this is going to move that effort forward, so I urge
glykcolleagues to support this important bill. Thank you, I yield

ack.

Chairman LamB. Thank you. We will now proceed with the
amendments in the order of the roster. The first amendment on the
roster is an amendment offered by the gentleman from California.
He is recognized to offer an amendment.

Mr. McCNERNEY. Mr. Chairman, I have an amendment at the
desk.

Chairman LamB. The Clerk will report the amendment.

The CLERK. Amendment No. 1, amendment to H.R. 5428, offered
by Mr. McNerney.

[The amendment follows:]
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AMENDMENT 1O H.R. 5428
OFFERED BY Mr_, McNerney

Page 11, after line 2, insert the fdllowing {and re-

designate succeeding paragraphs accordingly):

1 2) _analysis of non-technical barriers to greater
2 integration and use of technologies on the distribu-
3 tion grid;
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\ Chairman LaMB. I ask unanimous consent to dispense with the
reading. Without objection, so ordered. I recognize the gentleman
for 5 minutes to explain the amendment.

Mr. MCNERNEY. I thank the Chairman. While the bill under dls-
cussion today addresses some of the technical barriers facing inte-
gration of certain components into the distribution grid, non-tech-
nical barriers remain. This is an issue that was raised in a 2017
National Academies report that focused on enhancing the resilience
of the Nation’s electric system. Namely, there exist certain contrac-
tual and regulatory barriers to unleashing the full range of use of
distributed energy resources on the distribution grid, including for
the restoration of power after an outage, which, as I just men-
tioned, is important in my State of California.

My amendment simply asks the Department of Energy to ana-
lyze these non-technical barriers in order to enable greater integra-
tion and use of the technologies on the distribution grid. Doing so
will enable the DOE to better understand the role that these tech-
nologies can play in increasing the overall resilience of the grid,
whether they be privately owned microgrids, rooftop solar projects,
or devices that feed the energy from an electric vehicle back into
the power grid.

‘Enhancing and ensuring grid resilience is an issue that I am

very passionate about, and that’s why I am a proud co-Chair of the
bipartisan Grid Innevation Caucus, along with my good friend and
colleague, Representative Bob Latta of Ohio. Together, we are fo-
cused on providing a forum for discussing solutions to the chal-
lenges facing the grid, and for educating Members of Congress, and
their staff, about the importance of the electric grid, with relation
to the economy, energy security, and advanced technologies being
utilized to enhance grid capabilities. I urge my fellow Members to
support my amendment, and I yield back.
- .Chairman Lams. Is there further discussion on the amendment?
The vote will occur on the amendment. All in favor say aye. Those
opposed say no. The ayes have it, and the amendment is agreed to.
Are there any other amendments? A reporting quorum being
present, I move that the Energy Subcommittee of the Committee
on Science, Space, and Technology report H.R. 5428, as amended,
to the full Comm1ttee with the recommendation that the bill bé ap-
proved. Those in favor of the motion will signify by saying aye. Op-
posed, no. The ayes have it, and the bill is favorably reported.

‘Without objection, the motion to reconsider is laid upon the table.
I ask unanimous consent that staff be authorized to make any nec-
essary technical and conforming changes to the bill. Without objec-
tion, so ordered. Members will have 2 subsequent calendar days in
which to submit supplemental, minority, or additional views on the
measure.

I want to thank the Members for their. attendance, and I want
to wrap up the year 2019 in particular by thanking our excellent
staff, who take good care of us all the time, have helped us pass
a large number of authorization bills, almost entirely unanimously
this year, which I think has been a bnght light in this otherwise
troubled Congress. Your work does not go unnoticed. It often, prob-
ably not often enough, goes unthanked, but we really do appremate
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it, and I hope you all have a restful holiday season. And I believe
that the Ranking Member would like to be recognized.

Mr. WEBER. Thank you, -Mr. Chairman, and I apologize for my
tardiness. Turns out the dog had eaten my voting card, and so I
want to thank you to holding this, and appreciate the ‘staff very
much, and all of the work that they've put in. They do make us
look good

Chairman LamB. Some of us.

Mr. WEBER. Some of us, all right. Why did he look at me when
he said that? Anyway, I ‘would like to have my statement sub-
mitted for the record, if that's fine, and I appreciate you all, and
I wish you all a very Merry Christmas, and I yield back.

Chairman LamMmB. Without objection, so ordered. The hearing is
now adjourned. Thank you.

[Whereupon, at 11: 18 a.m., the Subcommittee was adjourned.]
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Chairwoman JOHNSON. Good morning. The Committee will come
to order. Without objection, the Chair is authorized to declare re-
cess at any time. Pursuant to Committee rule and the House rules,
the Chair announces that she may postpone roll call votes.

Pursuant to notice, the Committee meets to consider the fol-
lowing measures: H.R. 2986, Better Energy Storage Technology Act;
H.R. 4230, Clean Industrial Technology Act of 2019; H.R. 5374, Ad-
vanced Geothermal Research and Development Act of 2019; H.R.
5428, Grid Modernization Research and Development Act of 2019,
H.R. 5760, Grid Security Research and Development Act.

We welcome all to the Science Committee markup of five good,
bipartisan bills. First, we will consider the Better Energy Storage
Technology Act (BEST ACT). The BEST Act authorizes the Depart-
ment of Energy to conduct a crosscutting research, development,
and demonstration program on energy storage technologies, includ-
ing batteries and pumped hydro systems. The act requires DOE
(Department of Energy) to create a 5-year strategic plan to coordi-
nate research activities among DOFE’s technology offices.

Renewable energy technology can be intermittent. Strong winds
die down, and sunny days turn cloudy. According to the Congres-
sional Research Service, energy storage systems may be a key tech-
nology to enabling a reliable, low greenhouse-gas-emitting electric
grid comprised of energy generation sources like wind and solar.

Next, we have H.R. 4230, the Clean Industrial Technology Act of
2019. The act authorizes an interagency, DOE-led research, devel-
opment, and demonstration program to advance technologies that
will help reduce emissions from the manufacturing sector, includ-
ing steel and cement production, chemical production, and indus-
trial heat. The research program will be carried out in collabora-
tion with the stakeholders from industry and labor groups. Allow-
ing American manufacturers to access technologies that make them
increasingly sustainable will ensure that the domestic manufac-
turing industry will remain competitive throughout the 21st cen-
tury.

We will then move to H.R. 5374, the Advanced Geothermal Re-
search and Development Act of 2019. I will speak about this bill a
little bit later.

- Next is H.R. 5428, the Grid Modernization Research and Devel-
opment Act of 2019, which authorizes a broad research, develop-
ment, and demonstration program on a wide variety of topics per-
taining to grid modernization, including smart grid modeling, plan-
ning, and controls; hybrid energy systems; and enhanced electric
grid integration of technologies like vehicles and building compo-
nents. Qur Nation’s electricity grid is undergoing a series of trans-
-formations, which includes adapting to a changing electricity gen-
eration mix, an increase in smart-grid technologies, and a growing
need for improved resilience of the electric power grid. This bill will
help lead ourNation in developing the technologies we need by set-
ting forth a comprehensive research agenda by the DOE,

Finally, we'll be considering H.R. 5760, the Grid Security Re-
search and Development Act. This bill is an updated version of a
bill that Mr. Bera and I introduced, along with many of our Science
Committee colleagues, in the previous two Congresses. HLR. 5760
will provide legislative guidance to activities carried out by the re-
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cently established DOE Office of Cybersecurity, Energy Security,
and Emergency Response. The bill authorizes an interagency re-
search and development program to advance electric grid
cybersecurity, physical security, grid resilience, and emergency re-
sponse efforts. In particular, the bill authorizes activities on the
cybersecurity testbeds, education and workforce training and
standards, and guidance documents for energy sector cybersecurity
practices.

I'm proud that today’s bills are supported by a cross-section of in-
terested groups. One or more of today’s bills has been endorsed by
organizations that include the National Audubon Society, the U.S.
Chamber of Commerce, the Information Technology and Innovation
Foundation, the Environmental Defense Fund, the National Rural
Electric Cooperatives Association, Duke Energy, the Union of Con-
cerned Scientists, the Natural Resources Defense Fund, and the
National Association of Manufacturers.

Thank you.

[The statement of Chairwoman Johnson follows:]

Good morning, and welcome to today’s Science Committee markup of five good,

bipartisan bills, .

trst, we will consider H.R. 2086, the Better Energy Storage Technology Act. The
BEST Act authorizes the Department of Energy to conduct a cross-cutting research,
development, and demonstration program on energy storage technologies, including
batteries and pumped hydro systems. The Act requires DOE create a 5-year stra-
tegic plan to coordinate research activities among DOFE'’s technology offices.

Renewable energy technology can be intermittent. Strong winds die down, and
sunny days turn cloudy. According to the Congressional Research Service, energy
storage systems may be a key technology to enabling a reliable, low greenhouse gas
emitting electric grid comprised of energy generation sources like wind and solar.

Next we have H.R. 4230, the Clean Industrial Technology Act of 2019. This act
authorizes a intra-agency, DOE-led research, development, and demonstration pro-
gram to advance technologies that will help reduce emissions from the manufac-
turing sector, including steel and cement production, chemical production, and in-
dustrial heat. The research program will be carried out in collaboration with stake-
holders from industry and labor groups.

Allowing American manufacturers to access technologies that make them increas-
ingly sustainable will ensure that the domestic manufacturing industry will remain
competitive through the 21st Century.

We will then move on to H.R. 5374, the Advanced Geothermal Research and De-
velopment Act of 2019, I will speak about this bill a little later.

Next is H.R. 5428, the Grid Modernization Research. and Development Act of
2019, which authorizes a broad research, development, and demonstration program
on a wide variety of topics pertaining to grid modernization, including smart grid
modeling, planning, and controls; hybrid energy systems; and enhanced electric grid
integration of technologies like vehicles and building components.

Qur nation’s electricity grid is undergoing a series of transformations, which in-
clude adapting to a changing electricity generation mix, an increase in “smart grid”
technologies, and a growing need to improve the resilience of the electric tPower grid.
This bill will help lead our nation in developing the technologies we need by setting
forth a comprehensive research agﬁnda led by the DOE.

Finally, we'll be considering HL.R. 5760, the Grid Security Research and Develop-
ment Act. This bill is an updated version of a bill that Mr, Bera and I introduced,
along with many of our Science Committee colleagues, in the previous two Con-
gresses. -

H.R. 5760 will gn‘ovide legislative guidance to the activities carried out by the re-
cently established DOE Office of Cybersecurity, Energy Security, and Emergency
Response. The bill authorizes an interagency research and development program to
advance électric grid cybersecurity, physical security, grid resilience, and emergency
response efforts. In particular, the bill authorizes activities on cybersecurity test
beds, education and workforce training and standards, and guidance documents for
energy sector cybersecurity practices.

1 am proud that today’s bills are supported by a cross-section of interested groups.
One or more of today’s bills has been endorsed by organizations that include: the
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National Audubon Society, the U.S. Chamber of Commerce, the Information Tech-
nology & Innovation Foundation (ITIF), the Environmental Defense Fund (EDF),
the National Rural Electric Cooperative Association, Duke Energy, the Union of
Concerned Scientists, the Natura? Resources Defense Fund, and the National Asso-
ciation of Manufacturers.

Chairwoman JOHNSON. I now recognize our Ranking Member for
his opening remarks.

Mz, Lucas. Thank you, Chairwoman Johnson, for holding today’s
full Committee markup. ,

The Science Committee has one of the best records in Congress
for passing productive, bipartisan legislation, and I'm very pleased
to see us upholding that tradition this morning. We've reached bi-
partisan agreement on the five energy bills being considered today.

Currently, the U.S. energy sector faces a number of critical chal-
lenges, and it can be difficult to find the best path forward in a
world that increasingly demands cleaner, more reliable, and more
affordable energy sources. But it is our job in Congress to set the
priorities to address these challenges and focus our limited Federal
resources where we can see the best return on investment.

To deliver truly effective solutions, we must take the long-term
and big-picture approach. We must support research in funda-
mental science that drives innovation over a broad range of energy
applications and strategically invest in the early stage clean-energy
technologies that industry cannot support. We must also provide
for R&D (research and development) to modernize and defend our
critical energy infrastructure and address the complex energy
needs of our Nation’s industrial sectors. These are the initiatives
that today’s bills will address.

First, we'll consider this morning H.R. 2986, the BEST Energy
Storage Technology Act of 2019. This legislation authorizes a cross-
cutting research and development program at the Department of
Energy to provide necessary direction on high-priority energy stor-
age technology research and development activities. Advanced grid
scale energy storage is an essential component of any comprehen-
sive clean-energy strategy and a priority of the current Administra-
tion. Developing our grid scale energy storage ability will accelerate
the growth in all kinds of energy production, which can make use
of this technology. ;

Our second bill this morning is H.R: 4230, the Clean Industrial
Technology Act of 2019. Our Nation’s economic stability and na-
tional security are tied to the growth of the U.S. industrial sector,
yet the demanding energy needs of industry can represent a unique
challenge for our clean and secure future energy. This bill estab-
lishes a DOE program to support the development of innovative
technologies and practices that will reduce industrial sector emis-
sions while maintaining the effectiveness and competitiveness of
U.S. industry. It also requires the Secretary to establish a com-
prehensive strategy to develop the mission and goals for this new
program. :

While I can’t say I agree with every aspect of this legislation, I'd
like to thank our friends across the aisle for meeting us at the
table to come to an agreement. By having a good-faith discussion,
we were able to add responsible funding levels and good govern-
-ance provisions to H.R. 4230 that will make this legislation a bi-
partisan product. ‘ '
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Next, we'll consider my bill, H.R. 5374, the Advanced Geothermal
Research and Development Act of 2019, which authorizes DOE’s
cutting-edge geothermal research and development activities. This
bill establishes a geothermal computing program and includes
funding for critical geothermal user facilities that will support the
next generation of electricity generation from these vast and large-
ly untapped renewable resources. I would like to thank Chair-
woman Johnson for cosponsoring this legislation and working with
me to refine it. .

While many renewables like wind and solar are already seeing
success in the market, early stage technologies like geothermal,
which are often far too expensive and risky for industry to take to
scale, require Federal support for R&D. By strategically investing
in these promising technologies, we can continue to enhance our di-
verse domestic energy portfolio and bolster U.S. energy independ-
ence. While we support next-generation energy technologies and
clean-energy strategies, we must also increase our investment in
our critical energy infrastructure.

So, finally, the Committee will consider H.R. 5428, the Grid Mod-
ernization Research and Development Act of 2019, and H.R. 5760,
the Grid Security Research and Development Act. Together, these
two bills authorize DOE’s critical work in strengthening our Na-
tion’s electric grid against rapidly changing technological chal-
lenges. The Grid Security Research and Development Act authorizes
the Department’s critical cybersecurity and emergency response
R&D activities and directs DOE to work with relevant Federal
agencies to develop cybersecurity best practices. The Grid Mod-
ernization Research and Development Act authorizes R&D into hy-
brid energy systems, grid integration, and smart grid modeling,
gi)dernizing the grid to improve its overall resilience and flexi-

ility.

T'd like to take this opportunity to thank my good friends across
the aisle for working with us on these bills. I appreciate that we
can come together to focus on our shared interest in supporting
commonsense legislation to maintain U.S. national security, envi-
ronmental stewardship, economic prosperity, and energy security
for years to come. And I'd like to again thank Chairwoman Johnson
for holding this markup, and I yield back the balance of my time.

[The statement of Mr. Lucas follows:]

Thank you, Chairwoman Johnson, for holding today’s full Committee mark-up.

The Science Committee has one of the best track records in Congress for passing
productive, bipartisan legislation, and I'm very pleased to see us upholding that tra-
dition this morning. We've reached bipartisan agreement on the five energy bills
being considered today. ) .

Currently, the U.S. energy sector faces a number of critical challenges, and it can
be difficult to find the best path forward in a world that increasingly demands
cleaner, more reliable, and more affordable energy sources. But it is our job in Con-
gress to set the priorities to address these challenges and focus our limited federal
funds where we can see the best return on investment.

To deliver truly effective solutions, we must take the long-term and big picture
approach. We must support research in fundamental science that drives innovation
over a broad range of energy applications, and strategically invest in the early-stage
clean energy technologies that industry cannot support. We must also provide for
R&D to modernize and defend our critical energy infrastructure and address the

complex energy needs of our nation’s industrial sectors. These are the initiatives
that today’s bills will address.
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The first bill we will consider this morning is H.R. 2986, the "Better Energy Stor-
age Technology Act of 2019.” This legislation authorizes a cross-cutting research and
development program at the Department of Energy (DOE) to provide necessary di-
rection on high-priority energy storage technology research and development activi-
ties.

Advanced grid scale energy storage is an essential component of any comprehen-
sive clean energy strategy and a priority of the current administration. Developing
our grid scale energy storage ability will accelerate growth in all kinds of energy
production, which can make use of this technology.

QOur second bill this morning is H.R. 4230, the “Clean Industrial Technology Act
of 2019.” Qur nation’s economic stability and national security are tied to the
growth of the U.S. industrialsector.

Yet the demanding energy needs of industry can represent a unique challenge for
our clean and secure energy future. This bill establishes 2 DOE program to support
the development of innovative technologies and practices that will reduce industrial
sector emissions while maintaining the effectiveness and competitiveness of U.S. in-
dustry. It also requires the Secretary to establish a comprehensive strategy to de-
velop the mission and goals for this new program.

While I ean't say I agree with every aspect of this legislation, I would like to
thank our friends across the aisle for meeting us at the table to come to an agree-
ment. By having a good-faith discussion, we were able to add responsible funding
levels and good governance provisions to H.R. 4230 that will make this legislation
a bipartisan product.

Next we will consider my bill, H.R. 5374, the “Advanced Geothermal Research and
Development Act of 2019” which authorizes DOE’s cutting-edge geothermal research
and development activities. This bill establishes a geothermal computing program
and includes funding for critical geothermal energy user facilities that will support
the next generation of electricity generation from these vast and largely untapped
renewable resources. I would like to thank Chairwoman Johnson for cosponsoring
this legislation and for working with me to refine it.

While many renewables like wind and solar are already seeing success in the
market, early stage fechnologies like geothermal, which are often far too expensive
and risky for industry to take to scale, require federal support for R&D. By strategi-
cally investing in these promising technologies we can continue to enhance our di-
verse domestic energy portfolio and bolster U.S. energy independence.

While we support next-generation energy technologies and clean energy strate-
gies, we must also increase our investment in our critical energy infrastructure. So
finally, the Committee will consider H.R. 5428, the “Grid Modernization Research
and Development Act of 2019” and H.R. 5760, the “Grid Security Research and De-
velopment Act.”

Together, these two bills authorize DOE’s critical work in strengthening our na-
tion’s electrie grid against rapidly changing technological challenges. The Grid Secu-
rity Research and Development Act authorizes the Department’s crucial
eybersecurity and emergency response R&D activities and directs DOE to work with
relevant Federal agencies to develop cybersecurity best practices. The Grid Mod-
ernization Research and Development Act authorizes R&D into hybrid energy sys-
tems, grid integration, and smart grid modeling - modernizing the grid to improve
its overall resilience and flexibility.

I'd like to take this opportunity to thank my good friends across the aisle for
working with us on these bills. I appreciate that we can come together to focus on
our shared interest in supporting commonsense legislation to maintain U.S. national
security, environmental stewardship, economic prosperity, and energy security for
years to come. I'd like to again thank Chairwoman Johnson for holding this markup
and I yield back the balance of my time.

Chairwoman JOHNSON. Thank you very much.
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Next, we have before us 5428 for consideration. The Chair will
now consider the Grid Modernization Research and Development
Act of 2019. And the clerk will report the bill.

The CLERK. Committee print to H.R. 5428~
[The bill follows:]
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[Showing the text of H.R, 5428 as forwarded by the
Subcommittee on Energy on December 19, 20191

SECTION 1. SHORT TITLE; TABLE OF CONTENTS.

(a) Snort TrrLe—This Act may be cited as the

“Grid Modernization Research and Development Act of

2019".

(b) TABLE OF CONTENTS.~The table of contents for

this Aet is as follows:

See.
See.
See,
See.
See, 5.
See,
See,
See.
See.
See.

1. Short title; table of contents.

2. Smart grid regional demonstration initiative.

3. Smart grid modeling, visualization, avchitectine, and coutrols.
4, Enhancing pid resilience and emergeney vosponse,

5. lybrid energy systems,

6. Grid integration research and dovelopment.

7. Industry alliance.

o, Coordination of efforts.

9. Definitions.

10, Techimical amendments; authorization of appropriations,

SEC. 2. SMART GRID REGIONAL DEMONSTRATION INITIA-

TIVE.

Scetion 1304 of the Encrgy Independence and Seen-

rity Act of 2007 (42 U.8.C. 17384) is amended—

(1) in subsection (a), by inserting “research,

development, and demonstration” before “program’;
(2) in subsection (b)—

(A} by amending pavagraph (1) to read as

follows:

g \VHLC\010320\010820.230.xmi (75353541}
January 8, 2020 {5:38 p.m.)
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2
1 “(1} The Secretary shall establish a smart grid
2 regional demonstration initiative {referred to in this
3 subseetion as the ‘Initiative’) composed of dem-
4 onstration projects foeused on eost-effective, ad-
5 vaneed technologies for use in power grid sensing,
6 communications, analysis, power flow control, visual-
7 ization, distribution automation, industrial eontrol
8 gystems, dynamic line rating systems, grid redesign,
9 and the integration of distributed energy vre-
10 sources.”’; and
11 {B) in paragraph (2)—
12 (1) in sobparagraph (D), by striking
13 “and”;
14 (ii) in subparagraph (E), by striking
15 the period and inserting “; and”; and
16 (iil) by inscrting at the end the fol-
17 lowing:
18 “(F) to encourage the commercial applica-
19 tion of advanced distribution automation fech-
20 nologics that improve system resilience.”.
21 SEC. 3. SMART GRID MODELING, VISUALIZATION, ARCHI-
22 TECTURE, AND CONTROLS.
23 Title XIIT of the Energy Independence and Seeurity

24 Act of 2007 (42 U.S.C. 17381 et seq.) is amended by in-
25 serting after section 1304 the following: -

g\VHLE\010920\010920.230.xmi {753835H)
January 9, 2020 (5:38 p.m.)
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-“SEC. 1304a. SMART GRID MODELING, VISUALIZATION, AR-

CHITECTURE, AND CONTROLS.

“{a) In GENERAL.~—Not later than 180 days after
the enactment of the Grid Modernization Research and
Development Act of 2019, the Secretary shall establish a
program of research, development, demonstration, and
commereial application on cleetric grid modeling, sensing,
visualization, architeccture development, and advanced op-
eration and coutrols.

“{b) MODELING RESEARCH AND DEVELOPMENT.—
The Seecretary shall support development of models of
emerging technologies and systems to facilitate the secure

and reliable design, plauning, and operation of the electric

14 grid for use by industry stakeholders. In particular, the
15 Seeretary shall support development of—
16 “{1) models to analyze and prediet the ecffeets
17 of adverse physical and cyber eveuts on the clectric
18 grid;
19 “{2) coupled models of eleetrieal, physical, and
20 eyber systems;
21 “(3) models of existing and emerging tech-
22 nologies being deployed on the electric grid due to
23 projected changes in the electrie generation mix and
24 loads, for a varicty of regional characteristies; and
25 “(4) integrated models of the eommunications,
26 transmission, distribution, and other interdependent
g\WHLC\0109201010920.230.xm] {75353511}

January 9, 2020 {(5:38 p.m.}
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4
systems for existing, new, and emerging tech-
nologies.

“(e) SITUATIONAL AWARENESS RESEARCH AND DB-

VELOPMENT.—

“(1) In eeENERAL—~The Secretary shall sup-
port development of computational tools and tech-
nologies to improve sensing, monitoring, and visual-
ization of the electric grid for real-time situational
awarencss and deeision support tools that cnable im-
proved operation of the power system, including util-
ity, non-utility, and customer grid-connected asscts,
for use by industry partners.

“2) Dara usk.—In developing visnalization
capabilitics under this section, the Seeretary shall
develop tools for industry stakeholders to use to ana-

lyze data collected from advanced measurement and

-monitoring tecanologies, including data from phasor

measurement units and advanced metering units.

“(8) SEVERE EVENTS~The Scerctary shall
prioritize enhancing cyber and physical situa.tionél
awareness of the eleetrie grid ;:Iuring adverse man-
made and naturally-occurring cvents.

“(Q) ArcnrrecTUrRE~—The Scerctary shall conduct

24 rvesearch in collaboration with industry stakeholders to de-

25 wvelop model grid architectures to ussist with wide-area

gWHLC\010820v010820.230.xml (753535!1)

January 9, 2024 (5:38 p.m.)
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1 transmission and distribution planning that incorporate

2 expected: changes to the modern eleetrie grid. In sup-

3 porting the development of model grid architectures, the

4 Secretary shall—

5 (1) analvze a variety of grid architecture sce-
6 narios that range from minor upgrades to existing
7 transmission grid infrastroeture to seenarios that in-
8 volve the replacement of significant portions of exist-
9 ing transmissicn grid infrastructure;
10 “(2) analyze the effects of the inereasing pro-
11 liferation of renewable and other zero cmissions en-
12 ergy generation sourees, increasing use of distrib-
13 uted resources owned by non-utility entities, and the
14 use of digital and automated controls not managed
15 by grid operators;
16 “(3) include a variety of new and emerging dis-
17 tribution grid technologies, including distributed en-
18 ergy resources, electrie vehiele eharging stations, dis-
19 tribution automation technologies, energy storage,
20 and renewable energy sources;
21 ‘ “(4) analyze the effects of local load balancing
22 and other forms of decentralized control;
23 “(5) analyvze the effects of changes to grid ar-
24 chitectures resulting from moedernizing electrie grid
25 systems, inchuding communieations, controls, mar-
g \WWHLC\010920\013820.230.xmi {75353511)

January 9, 2020 {5:38 p.m.}
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kets, consumer choice, emergeney response, elee-
trification, and cybersceurity concerns; and
“{6) develop integrated grid architectures that
ineorporate system resilience for eyber, physieal, and
communications systems.

“(e) OPERATION AND COXNTROLS RESEARCH AND

DeEVELOPMENT.—The Secretary shall conduet rescareh to
develop improvements to the operation and coutrols of the

cleetrie grid, in coordination with industry partuners. Sueh

10 activities shall include—

11
12
13
14
15
16
17
18
19
20
21
22
23
24

g\VHLC\010920\010820.230,xm! {75353511}

January 8, 2020 {5:38 p.m.}

“(1) a training faeility or facilities to allow grid
operators to gain operational experience with ad-
vaneed grid eontrol coneepts and technologies;

“(2) development of cost-cffective advanced op-
cration and control eoncepts and teehnologies, such
as adaptive islanding, dynamic line rating systems,
power flow eontrollers, network topology optimiza-
tion, smart cireuit breskers, intelligent load shed-
ding, and fault-tolerant control system architectures;

“(3) development of real-time control eoncepts
nsing artificial intelligence and machine learning for
improved cleetric grid resilienee; and -

“(4) wutilization of advanced data analytics in-

chuding load forceasting, power flow modecling, equip-
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7
ment failure prediction, resouree optimization, risk
analysis, and decision analysis.

() ComprU™NG RESOURCES AND DaTa COORDINA-
TION RESEARCH ‘AND DEVELOPMENT.—In carrying out
this seetion, the Secretary shall—

(1) leverage existing computing resources at
the National Labovatories;

“(2) develop voluntary standards for data
taxonomies and communication protocols in coordi-
nation with public and private sector stakeholders;
and

“(3) comply with section 8 of the Grid Mod-
ernization Research aud Development Aet of 2019.
“(g) INFORMATION SHARING.—None of the activities

authorized in this section shall require private catities to

share information or data with the Seeretary.”.

SEC. 4. ENHANCING GRID RESILIENCE AND EMERGENCY

RESPONSE. 4

Title XIII of the Encrgy Independence and Sccurity
Aet of 2007 (42 U.S.C. 17381 et. scq.) is amended by
adding at the end the following:

“SEC. 1310, GRID RESILIENCE AND EMERGENCY RESPONSE.
“(a) In GENERAL~Not later than 180 days after

the enactment of the Grid Modernization Research and

Development Act of 2019, the Secretary shall establish a

¢ \VHLC\010920001 0920.230.xmi {753535!1)
January 9, 2020 {5:38 p.m.}



98

118

G:\CMTE\SC\KG\ENERGY\CP-GRIDMOD.XML

8
1 rescareh, development, and demonstration program to en-
2 hance resilience and strengthen emergeney response and
3 management pertaining to the electric grid.
4 “(b) GrANTS.—The Secretary shall award grants to
5 eligible entities under subsection (¢} on a competitive basis
6 to conduet rescarch and development with the purpose of
7 improving the resilience and reliability of cleetric grid by—
8 “(1) developing methods to improve community
9 and governmental preparation for and emergeney re-
10 sponse to large-area, long-duration electricity inter-
11 ruptions, including through the use of energy cffi-
12 ciency, storage, and distributed generation tech-
13 nologies;
14 “(2) developing tools to help utilities and ecom-
15 munities ensure the contimuous delivery of electricity
16 to eritical facilities;
17 “(3) developing tools to improve coordination
18 between utilities and relevant Federal ageneies to
19 enable communication, information-sharing, and sit-
20 uational awareness in the event of a physical or
21 cyber attack on the electric grid;
22 “(4) developing technologies and capabilities to
23 withstand and address the eﬁrrent and projeeted im-
24 pact of the changing elimate on cleetric grid infra-
g\VHLC\010920\010920.230.xml {75353511)

January 8, 2020 {(5:38 p.m.}
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9
structure, including extreme weather cvents and
other natural disasters;

“(5) developing technologies capable of carly
detection of deteribrating eleetrical equipment on the
transmission and distribution grid, including detee-
tion of spark igmition from wildfires and risks of
vegetation contact; and

“(6) assessing upgrades and additions needed
to eleetric erid infrastructure due to projected
changes in the electricity gemeration mix and clee-
tricity demand.

“{¢) ELIGIBLE ENTITIES.—The entities eligible to re-

cetve grants under this section include—

“(1) an institution of higher education;

“{2) a nonprofit organization;

“(3) a National Laboratory;

“{4) a unit of State, loeal, or tribal government;

“{5) an electrie utility or electric cooperative;

““{6) a retail service provider of clectricity;

“{7) a private commercial cutity;

“(8) a partnership or consortium of 2 or more
entitics deseribed in subparagraphs (1) through (7).

“(d) RELEVANT ACTIVITIES.—Grants awarded under

24 subsection (b) shall inelude funding for rescarch and de-

g\VHLC\01092(\010320.230.xmi {75363511)

January 9, 2020 {5:38 p.m.}
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1 velopment activities related to the purpose deseribed in

2 subscetion (b), such as—

3 “(1) development of technologies to usc distrib-
4 uted energy resources, such as solar photﬁvoltaics,
5 cnergy  storage  systems, cleetric  vehieles, and
6 mierogrids to improve grid and critical end-user re-
7 silience;
8 “(2) analysis of non-technical barriers to great-
9 cr integration and use of technologies on the dis-
10 tribution grid;
11 “(3) analysis of past large-area, long-duration
12 cleetricity interruptions to identify common clements
13 and best practices for electricity restoration, mitiga-
14 tion, and prevention of future disruptions;
15 “(4) development of advanced monitoring, ana-
16 lyties, operation, and controls of electricity grid sys-
17 tems to improve electrie g‘i"id resilience;
18 #(5) analysis of technologics, methods, and con-
19 cepts that can improve community resilience and
20 survivability of frequent or long-duration power out-
21 ages;
22 “(6) development of methodologies to maintain
23 cyberseeurity during restoration of cleetrie grid in-
- 24 frastructure and operation;
@ \WHLC\D108204010520.230.xmt (753535!ﬁ

January 8, 2020 {5:38 p.m.}
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1 “(7) development of advanced power flow con-
2 trol systems and components to improve eleetrie grid

3 resilience; and

4 “(8) any other relevant activities determined by
5 the Seeretary.

6 (e} TRCINICAL ASSISTANCE.—

7 (1) IN GENERAL.—The Seeretary shall provide
8 technical assistance to eligible entities for the com-
9 meretal application of technologies to improve the re-
10 silience of the electric grid and commereial applica-
11 tion of technologies to help entities develop plans for
12 preventing and reeovering from various power out-
13 age scenarios at the loeal, regional, and State level.
14 “(2) TECIINICAL ASSISTANCE PROGRAM.—The
15 teehnical assistance program cstablished in para-
16 graph (1) shal include assistance to eligible entities
17 for

18 “(A) the commercial application of teeh-
19 nologies developed from the grant program cs-
20 tablished in subsection (b), including municipal
21 and cooperative utilities;
22 “(BB) the development of mothods to
23 strengthen or otherwise mitigate adverse im-
24 pacts on electrie grid infrastructure against
25 natural hazards;

g\VHLC\010920\010920.230.xmi {75353511}

January 9, 2020 {5:38 p.m.}
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12
“(C) the use of Department data and mod-
eling tools for variouns purposes; and
“(D) a resouree asscssment and analysis of
future demand and distribution requirements,
including development of advaneed grid archi-
tectures and risk analysis.

“(3) ELIGIBLE ENTITIES.

The entities cligible

to receive techuical assistance for commercial appli-

eation of technologies under this section melnde—

“(A) representatives of all sectors of the
electric power industry, including electric utili-
ties, trade organizations, and transmission and
distribution system organizations, owners, and
operators; V

“(B) Stéite and loeal governments and reg-
ulatory authorities, including public utility com-
missions;

“(C) tribal and Alaska Native govern-
mental enzities;

“(Dy partnervships among cntities under
subparagraphs (A) through (C);

“(E) regional partnerships; and

“(F) any other cntitics the Seerctary

deems appropriate.

(753535!1 }
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13
“(4) AUTHORITY.—Nothing in this section shall
authorize the Seerctary to requive any entity to
adopt any model, tool, teehnology, plan, analysis, or
assessment.

“(f)y COORDINATION.—In carrying out this scction,
the Secretary shall comply with section 8 of the Grid Mod-
ernization Rescarch and Development Act of 2019.”.

SEC. 5. HYBRID ENERGY SYSTEMS.

Title XIII of the Energy Independence and Security
Act of 2007 (42 U.S.C. 17381 ct. seq.), as amended, is
amended by adding at the end the following:

“SEC. 1311, HYBRID ENERGY SYSTEMS.

“{a) In GENERAL-—Not later than 180 days after
the cnactment of the Grid Modernization Research and
Development Act of 2019, the Scerctary shall establish a
research, development, and demonstration program to de-
velop cost-effeetive hybrid energy systems, including—

“(1) development of computer modeling to de-
sign different configurations of hybrid cnergy sys-
tems and to optimize system operation;

“(2) research on system integration needed to
plan, design, build, and operate hybrid energy sys-
toms, including intereonnection requirements with

the cleetrie grid;

g\WHLC\0108200010320.230.3mi {753535!1)
January 8, 2020 (5:38 p.m.}
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i “43) development of hybrid energy systems for

2 various applications, including—

3 “(A) thermal enervgy generation and stor-

4 age for buildings and manufacturing;

5 “B) cleetricity storage eoupled with en-

6 ergy generation;

7 “(C) desalination;

8 “(D) production of lguid and gaseous

9 fuels; and
10 A “(E) production of chemicals such as am-
11 monia and ethylene;
12 “(4) development of testing facilitics for hybrid
13 .energy‘systems; and
14 “(5) research on ineorporation of various tech-
15 nologies for hybrid energy systems, including muclear
16 . energy, renewable energy, storage, and carbon cap-
17 ture, utilization, and sequestration technologies,
18 “{b) STRATEGIC PLAN.—
19 “(1) IN GENERAL.—Not later than 1 year after
20 the date of the enactment of the Grid Modernization
21 Research and Development Act of 2019, the Sec-
22 retary shall submit to the Committee on Science,
23 Space, and Technology of the House of Ropresenta-
24 tives and the Committee on Encrgy and Natural Re-
25 sources of the Senate a strategic plan that identifies

g:\VHLC\010320\010523.230.xm} {753535!1)

January 9, 2020 {5:38 p.m.}
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15

opportunities, challenges, and standards needed for
the development and commercial application of hy-
brid energy svstems. The strategie plan shall in-

clude—

“{A) analysis of the potential bencfits of
development of hybrid electric systems on the
cleatrie grid;

“(B) analysis of the potential contributions
of hybrid energy systems to different grid archi-
teeture secnarios;

“(C) research and development goals for
various hybrid energy systems, including those
identified in subsection (b);

“(D) assessment of policy and market bar-
riers to the adoption of hybrid energy systems;

“{B) analysis of the technical and cco-
nomie feasibility of adoption of different hybrid
energy systems; and

(1) a 10-year voadmap to guide the pro-
gram estaslished under subsection {(a).

“(2) UrnpaTES.—Not less than once every 3

years for the duration of this research program, the
Seerctary shall submit an updated version of the
strategie plan to the Committee on Science, Space,

and: Technology of the House of Representatives and

(75353511)
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the Committee on Energv and Natural Resources of
the Scnate.

“(¢) PROGRAM IMPLEMENTATION.—In earrying out

the research, development, demonstration, and commercial

application aims of section, the Secretary shall—

“(1) implement the recommendations set forth
in the strategic plan in subsection (b);

“(2) coordinate aeross all relevant program of-
fices at the Department, including—

“(A) the Office of Energy Efficiency and

Rencwable Energy;

“(B) the Office of Nuclear Energy; and
“(C) the Oftice of Fossil Energy;

“(3) leverage existing programs and resourees
of the Department;

“{4) prioritize activities that accelerate the de-
velopment of integrated electricity generation, stor-
age, and distribution systems with net zero green-
house gas emissions; and _

“(5) eomply with section 8 of the Grid Mod-
ernization Research mid Development Act of 2019,

“(d) IIyBRID ENBRGY SysTEM DEFINED.—The term

23 ‘hybrid encrgy systen)’ means a system composed of 2 or

24 wmore eo-loeated or jointly operated sub-systems of cnergy

25 generation, energy storagé, or other energy technologies.”.

@:\WHLC\010820,010820.230.xmi {75353511)
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1 SEC. 6. GRID INTEGRATION RESEARCH AND DEVELOP-
2 MENT.

3 (a) INTEGRATING DISTRIBUTED ENERGY RE-
4 SOURCES ONTO THE ELECTRIC GRID.—Section 925(a) of
5 the Energy Policy Aet of 2005 (42 U.S.C. 16215) is
6 amended by—

7 (1) redesignating paragraphs (10) and (11) as
8 paragraphs (12) and (13), respectively; and

9 (2) inserting after paragraph (9) the following:
10 “(10) the development of cost-effective tech-

. 11 nologies that enable two-way information and power

12 flow between distributed cnergy resources and the
i3 eleetric grid;

14 “'( 11) the development of teehnologies and eon-
15 cepts that cnable interoperability between distributed
16 energy resources and other behind-the-meter deviees
17 and the clectrie grid;”.

18 {(b) INTEGRATING RENEWABLE ENERGY ONTO TIIE
19 ELECTRIC GRID.—Sﬁbtitlu C of title 1X of the Encrgy
20 Poliey Aet of 2005 (42 U.B.C. 16231 ot seq.) is amended
21 by adding at the end the following:
22 “SEC. 936. RESEARCH AND DEVELOPMENT INTO INTE-
23 GRATING RENEWABLE ENERGY ONTO THE
24 ELECTRIC GRID.
25 “(a) IN GENERAL.—Not later than 180 days afier

AY
26 the cnactment of the Grid Modernization Resear¢h and

g\WWHLC\010820'010820.230.xm! (75353511}
January 9, 2020 {5:38 p.m.}
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Development Act of 2019, the Secretary shall establish a

research, development, and demonstration program on

teehnologies that enable integration of renewable cnergy

generation sonrces onto the electric grid across multiple

clude—

10
i1
12
13.
14

“(1) foreeasting for predicting generation from

variable renewable energy sources;

1
2
3
4
5 program offices of the Department. The program shall in-
6
7
8
9

“{2) development of cost-cffeetive low-loss, long-
distance transmission lines; and

“(3) development of cost-effective advaneed
technologies for wvariable renewable generation
sources to provide grid services.

“(b) COORDINATION.—In earrying out this program,

15 the Seeretary shall—

16
17
18
19
20
21
22

“(1) coordinate across all relevant program of-
fices at the Department to achieve the goals estab-
lished in this scetion, including the Office of Elec-
tricity; and )

“(2) comply with section 8 of the Grid Mod-
ernization Research and Development Act of 2019.

“(e) ADOPTION OF TECHNOLOGIES.—In carrying out

23 this section, the Sceretary shall consider barriers to adop-

24 tion and eommercial application of technologies that en-

25 able integration of renewable energy sources ontd the elec-

g \VHLC\O10820\010920.230.5xmi {75353511)
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19
trie grid, including cost and other cconomic barriers, and
shall coordinate with relevant entitics to reduce these bar-
riers.”.

(¢) INTEGRATING ELECTRIC VEHICLES OXTO ’PH‘E
ELECTRIC GRID.—Subtitle B of title I of the Energy Inde-
pendence and Sceurity Act of 2007 (42 U.8.C. 17011 ¢t
seq.) is amended by adding at the end the following:

“SEC. 137. RESEARCH AND DEVELOPMENT INTO INTE-
GRATING ELECTRIC VEHICLES ONTO THE
ELECTRIC GRID.

“(a) IN GENERaL.—The Scerctary shall establish a
research, development, and demonstration program to ad-
vance the inrtegmtion of electric vehicles, including plug-
in hvbrid electric vehieles, onto the cleetrie grid.

“(b) VEHICLES-TO-GRID INTEGRATION ASSESSMENT
RerorT.—Not later than 1 year after the enactment of
the Grid Modernization Research and Development Act of
2019, the Sceretary shall submit to the Committee on

Seience, Space, and Teehnology of the House of Rep-

resentatives and the Committee on Emnergy and Natural

. Resources of the Senate a veport on the results of a study

that cxamines the research, development, and demonstra-
tion opportunities, challenges, and standards needed for

integrating eleetrié vehicles onto the cleetrie grid.

g:\WWHLC\0189200010920.230.xm} (75353511)
January 9, 2020 (&:38 p.m.)
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“(1) REPORT REQUIREMENTS.—Thc report

shall include—

“(A) an cvaluation of the use of electrie ve-
hieles to maintain the reliability of the electric
grid, including—

“(i) the use of electric vehieles for de-
mand response, load shaping, emergency
power, and frequency regulation; and

“(ii} the potential for the reuse of
spent electric vehicle batteries for sta-
tionary grid storage;

“(B) the impact of grid integration on
electrie vehicles, ineluding—

“(1) the impact of bi-directional elec-
trieity flow on battery degradation; and

“(ii) the implications of the use of
electric vehicles for grid services on origi-
nal equipment manufaeturer warranties;
“(C) the impacts to the eleetrie grid of in-

ercased penetration of cleetrie vehicles, inelud-

ing—

“(i) the distribution grid nfrastruc-
ture needed to support an inerease in
charging capacity;

(75353511}
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(i) strategies for integrating cleetrie
vehicles onto the distribution grid while
limiting infrastrueture upgrades;

“Gil) the changes in electricity de-
mand over a 24-hour eyele due to electric
vehicle charging behavior;

“(iv) the load increases expected from
electrifying the transportation sector;

“(v) the potential for customer incen-
tives and other managed charging stations
strategies to shift charging off-peak;

“(vi) the technology needed to achieve
bi-directional power flow on the distribu-
tion grid; and

“(vii) the implementation of smart
charging technigues;

“(D) research on the standards needed to
integrate electric vehicles with the grid, includ-
ing communications systems, protocols, and
eharging stations, in eollaboration with the Na-
tional Institute for Standards and Technology;

“(B) the eybersecurity challenges and
needs associated with cleetrifying the transpor-

tation sector; and

{75353511)
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“(F) an assessment of the feasibility of
adopting technologies developed under the pro-
gram established under subscetion {a) at De-
partment facilities.

“(2) RECOMMENDATIONS.—As part of the Ve-

hicles-to-Grid Integration Assessment Report, the
Secretary shall develop a 10-year roadmap to guide
the research, development, and demonstration pro-

gram to integrate clectric vehicles onto the clectrie

#(3) CoNsuLTATION—In developing this re-

- port, the Scerctary shall consult with relevant stake-

holders, including—

“{A) cleetrie vehicle manufacturers;

“(B) electrie utilities;

“(C) public utility commissions;

(D) vehicle battery manufacturers;

"‘(E) clectric vehicle supply equipment
manufa.etm'ers;

“(¥F) charging infrastructure manufactur-
ers;

“(@3) the National Laboratories; and

“(H) other Federal agencics, as the Sce-

retary determines appropriate.

(75353511)
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1 “(4) UrDATES.—The Seeretary shall update
2 the report vequired under this scction every 3 years
3 for the duration of the program under section (a)
4 and shall submit the updated report to the Com-
5 mittee on Science, Space, and Teehnology of the
6 House of Representatives and the Committec on En-
7 ergy and Natural Resources of the Senate.

8 “(e) PrROGRAM IMPLEMENTATION.-—In carrying out
9 the research, development, demonstration, and commereial
10 application aims of section, the Seerctary shall—
i1 “(1) implement the i-eeommendations set forth
12 in the report in subsection (b};

i3 “(2) coordinate across all relevant program of-
14 fices at the Department to achieve the goals cstab-
15 lished in this section, including the Office of Elee-
16 tricity; and
17 . “(3) comply with section 8 of the Grid Mod-
18 ernization Rescarch and Development Act of 2019.
19 “d) TESTING CAPABILITIES.—The Secerctary shall

20 coordinate with the National Labhoratories to develop test-

21 ing capabilities for the evaluation, rapid prototyping, and
" 22 optimization of technologics enabling integration of elec-

23 tric vehieles onto the electric grid.”.

24 {d) RESEARCH AND DEVELOPMENT ON INTEGRATING

25 BumpiNgs ONTO THE ELECTRIC Gnm.~5x\btitle B of

g \WHLC\010920\010320,230 xmi {75353511)
January 9, 2020 {5:38 p.m.}
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title IV of the Energy Independence and Sccurity Act of
2007 (42 U.8.C. 17081 et seq.) is amended by adding at
the end the following:

“SEC. 426. ADVANCED INTEGRATION OF BUILDINGS ONTO

THE ELECTRIC GRID.

“(a) IN GENERAL.—The Secretary shall establish a

program of research, development, and demonstration to
enable components of commercial and residential buildings

to serve as dynamie energy loads on and resources for the

10 electric grid. The program shall focus on—

11 “(1) developing low-cost, low power, wireless

12 sensors to—

13 “{A) monitor building energy load;

14 “(B) forecast building energv need; and

15 “(C) cnable building—levei encrgy control;

16 “(2) developing data management ecapabilities

17 and standard communication protoeols. to further

18 interoperability at the building and grid-levél;

19 “(8) developing advanced building-level energy.

20 management of components through integration of

21 smart technologies, control systems, and dala proe-

22 essing, to enable energy cificiency and savings;

23 “{4) optimizing cnergy consumption at the

24 building level to enable grid stability and resilience;
g \WHLC\010920'010920.230.%xmi (75353511}
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“(5) improving visualization of behind the
meter equipment and teehnologies to provide better
insight into the energy needs and energy forccasts of
individual buildings;

“(6) reducing the cost of key components to ac-
eclerate the adoption of smart building technologies;

“(7) protecting against eybersecurity threats
and addressing security vulnerabilities of building
systems or equipment; and

“(8) other arcas determined appropriate by the
Secretary.

“(b) CONSIDERATIONS.—In carrying out the pro-

gram under subsection (a), the Seeretary shall—

“(1) work with utility parteers, building own-
ers, technology vendors, and building developers to
test and validate technologies and encourage the
commercial application of these technologies by
building owners; and

“(2) consider the specifie challenges of cnabling
greater interaction between components of—

“(A) small- and medinm-sized buildings
and the electrie grid; and
“(B) residential and eommereial buildings

and the clectrie grid.

¢\VHLC\010920\010820.230,xmi {753535H1)

January 9, 2020 {5:38 p.m.}
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“{e) BUILDINGS-TO-GRID INTEGRATION REPORT.—
Not later than one year after the enactment of the Grid
Modernization Rescarch and Development Aet of 2019,
the Secretary shall submit to the Committee on Science,
Space, and Technology of the House of Reprosentatives
and the Corumittee on Energy and Natural Resources of
the Senate a report on the results of a study that examines
the research, development, and demonstration opportuni-
ties, challenges, and standards needed to enable compo-
nents of eommercial and residential buildings to serve as
dynamic energy loads on and resources for the electrie
erid.
“{1) REPORT REQUIREMENTS.—The report
shall inclade—

“{A) an assessment of the technologics
needed to enable building components as dy-
namie loads on and resources for the electric
grid, including how such technologies can be—

“(iy incorporated into new commereial
and residential buildings; and
“{ii} retrofitted in older buildings;

“B) guidelines for the design of new
buildings and building eomponents to cnable
modern grid interactivity and improve energy

efficiency;

g\WHLC\010920'010320.230.xm! (75353511}
January 9, 2020 (5:38 p.m.)
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1 “(C) an assessment of barriers to the

2 adoption by building owners of advaneed. tech-

3 nologies enabling greater integration of building

4 components onto the electric grid; and

5 “(D) an assessment of the feasibility of

6 adopting technologies devcloped under the pro-

7 gram cstablished under subsection {a) at De-

8 partment facilities,

9 “{2) RECOMMENDATIONS —As part of the re-
10 port, the Seerctary shall develop a 10-year roadmap
11 to guide the research, development, and demonstra-
12 tion program to cnable components of eommercial
13 and residential buildings to serve as dynamic energy
14 . loads on and resourees for the cleetric grid.

15 “(3) UprpDATES.~The Secretary shall update
16 the report vequired under this scetion every 8 years
17 for the duration of the program under subsection (a)
‘18 and shall submit the updated report to the Com-

19 mittce on Scicnee, Space, and Technology of the
20 House of Representatives and the Committee on En-
21 ergy and Natural Resources of the Senate.

22 “{d) PROGRAM IMPLEMENTATION.—In carrying out
23 this seation, the Secretary shall—
24 “(1) implement the recommendations from the
25 report in subsection (v);

GWVHLC\01085201010920.230%mi  (75353511)

January 9, 2020 (5:38 p.m.)
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“(2) eoordinatc across all relevant program of-
fices at the Department to achieve the goals estab-
lished in this seetion, including the Office of Elee-
tricity; and
#(3) comply with section 8 of the Grid Mod-

ernization Research and Devclopment Aet of 2019.”.
SEC. 7. INDUSTRY ALLIANCE.

Title XIIT of the Eunergy Independence and Security
Act of 2007 (42 U.S.C. 17381 et. seq.), as amended, is
amended by adding at the end the following:

“SEC. 1312, INDUSTRY ALLIANCE.

“(a) IN GENERAL~Not later than 180 days after
the enactment of the Grid ‘Modemization Research and
Development Act of 2019, the Seerctary shall establish an
advisory committee (to be known as the ‘Industry Alli-
ance’) to advise the Seeretary on the authorization of re-
search, development, and demonstration projects under
sections 1304 and 1304a.

“(b) MeMBERSHIP.—The Industry Alliance shall be
composcd of members selected by the Secretary that, as
a group, are broadly representative of United States elee-
tric grid research, development, infrastructure, operations,
and manufacturing expertise.

‘ “(e) RESPONSIBILITY ~—The Secretary shall annually

solieit from the Industry Alliance—

g \VHLC\210920\010920,230.xm) (7535351}
January 8, 2020 {(5:38 p.m.}
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“(1) comments to identify grid modernization
technology needs;
“(2) an assessment of the progress of the re-
search activities on grid modernization; and
“(3) assistance in annually updating grid mod-
ernization technology roadmaps.”.
SEC. 8. COORDINATION OF EFFORTQ.

In carrving out the amendments made by this Act,

R B~ T B e ¥ o

the Secretary shall coordinate with relevant entities to the

10 maximum extent praeticable, including—

11 (1) cleetrie utilities;

12 {2) private sector entities;.

13 {3) representatives of all sectors of the electric

14 power industry;

15 (4) transmission organizations;

16 (5) transmisgion owners and operators;

17 {6) distribution organizations;

18 {7) distribution asset owners and operators;

19 (8) State and loeal governments and regulatory

20 authoritics;

21 {9) academic institutions;

22 {10) the National Laboratories;

23 (11) other I'¢deral agencies;

24 {12) nonprofit organizations;
gA\VHLC\010020\010620.230.xm! {75353511)

January 9, 2020 (5:38 p.m.} .
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{(13) the Federal Energy Regulatory Commis-
sion;
(14) the North Ameriean Reliability Corpora-
tion;
{15} independent system operators; and
{16) programs and program offices at the De-

partment.

SEC. 9. DEFINITIONS.

Title XIII of the Energy Independence and Security

10 Act of 2007 (42 U.8.C. 17381 et. seq.), as amended, is

11 amended by adding at the end the following:

12 “SEC. 1313. DEFINITIONS.

13 “In this title, the following definitions apply:
14 “(1) CRITICAL FACILITY.—The term ‘eritical
15 facility’ means a manmade structure that the See-
16 retary determines vital to socicceonomie activities
17 such that, if destroyed or damaged, such destruction
18 or damage could cause substantial disruption to
19 such socioeconomic activities,
20 “(2) DISTRIBUTION AUTOMATION.—The term
21 ‘distribution automation’ means systems and tech-
22 nologies that exert intclligent control over clectrical
23 grid functions at the distribution level.
24 “(3) RESILIBNCE.—The term ‘resilience’ means
25 the ability to withstand and reduce the magnitude or
g:\VHLC\010920\016820.230.xmi {75353511)

January 9, 2020 {5:38 p.m.}
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1 duration of disruptive events, which includes the ea-

2 pability to anticipate, absorb, adapt to, or rapidly re-

3 cover from such an event, including from deliberate

4 attacks, sccidents, and naturally oceurring threats

5 or incidents.”.

6 SEC. 10. TECHNICAL AMENDMENTS; AUTHORIZATION OF

7 APPROPRIATIONS.

8 (a)} TECHNICAL AMENDMENTS.—

9 (1) EXNERGY INDEPENDENCE AND SECURITY
10 ACT OF 2007.—Section 1(b} of the Energy Inde-
11 pendence and Sceurity Act of 2007 is amended in
12 the table of contents—

13 (A) by inserting the following after the
14 item rclated to section 136:
“See. 137, Research and development into integrating electrie vehieles onto the
clectrie grid.”,
15 (B) by inserting the following after the
16 item rclated to section 425:
“See. 426, Advanced integration of buildings onto the electrie grid.”.
17 {C) by inserting the foﬂoxxdng after the
18 _ item related to section 1304:
“See. 1304a. Smax‘é grid modeling, visualization, architecture, and controls.”;
fik st
19 {D) by inserting the following after the
20 item related to section 1309:

“See. 1310, Grid resilienee and emergeney response.
“8ec. 1311, Hybrid energy systems.

“Sec. 1312, Industry Aliance.

“See. 1313. Definitions.”.

g\VHLC010320\010920.230.xmi {75353511)
January 9, 2020 {5:38 p.m.)
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1 {2) ENERGY POLICY ACT OF 2005.—Scetion
2 ‘ 1{(b) of the Energy Policy Act of 2005 is amended
3 in the table of contents by inserting the following
4 after the item related to section 935:

“Spe, 936. Rescarch and development into integrating renewshle energy onto
the electrie grid.”,

5 (b} AUTHORIZATION OF APPROPRIATIONS.—There
6 arc authorized to be appropriated—
7 {1} to earry out sections 7 and 8 and the
8 amendments made by sections 2 and 3 of this Act—
9 {A) $170,000,000 for fiscal year 2020;

10 (B) $175,000,000 for fiscal year 2021;

11 {C) $180,000,000 for fiscal year 2022;

12 (D) $185,000,000 for fiseal year 2023;

13 and

14 (E) $190,000,000 for fiseal year 2024;

15 (2} to earry out section 5 of this Aet—

16 {A) $20,000,000 for fiscal year 2020;

17 (B) $21,000,000 for fiscal ycar 2021;

18 (C) $22,050,000 for fiseal year 2022;

19 (D) $28,163,000 for fiscal year 2023; and

20 (B) $24,310,000 for fiscal year 2024; and

21 {8) to earry out seetion 6 of this Act—

22 {A) $50,000,000 for fiseal year 2020;

23 ’ (B) $52,500,000 for fiscal year 2021;

24 (C) $55,152,000 for fiseal year 2022;

gAWWHLC\010820\010820.230.xmi {753535!1)
January 9, 2020 {5:38 p.m.} .
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(D) $57,882,000 for fiscal year 2023; and
2 {E) $60,775,000 for fiscal year 2024,

gAWVHLC\010920\010920.230.xm! {75353511}
January 9, 2020 (5:38 p.m.}
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Chairwoman JOHNSON. Without objection, the bill is considered
as read and open to any amendment at any point.

I recognize the gentleman from Pennsylvania, Mr. Lamb, to
briefly speak on his bill.

Mr. LaMmB. Thank you, Madam Chairwoman. And I want to
thank my Republican cosponsor, Representative Herrera Beutler,
and the entire Republican Committee staff for their work with us
on this bill.

I think if you think about the work that this Committee has done
in the last couple of yedrs, we have sought to improve the author-
ization funding levels, focus on various sources of energy, and it re-
mains to be done how we optimize the mix of those sources of en-
ergy on the grid on a day-to-day basis.

And I think if you think about the future where we have more
renewables that can produce more power on 1 day based on wind
and solar conditions and less power on the next day based on un-
predictable weather factors, as we get more storage online with re-
search like we’re authorizing today in the other bills, as we develop
all of these new technologies, you will still need a system of wires
and transformers and sensors that can give us the optimum mix,
almost the moneyball of our energy grid if you will.

So 1 think that’'s where our focus should be on this bill. I'm
happy to be part of it. I also think going forward, as we see more
electrification of manufacturing processes, I would bet that every-
one in here has a company in their district which has built its own
microgrid to be the primary source of energy. I know we're doing
that potentially at Pittsburgh International Airport and integrating
individual microgrids into the optimal mix of our overall grid.

These are going to be big challenges, and I think we have a lot
of work to do to make sure we do that in a way that serves our
climate goals and also serves the important goals of keeping energy
cheap and affordable for business interests, as well as homeowners.
All of these things are important.

And then last Tll just mention of course we know that the grid
itself is going to be at a greater physical risk going forward depend-
ing on which part of the country you're in, whether it’s fires. In my
part of the country it has more to do with landslides and intense
rainstorms. Every single year it seems like now we're losing power
lifr‘leﬁ and losing parts of the grid for long periods of time as a result
of that.

So some of this research would also help us strengthen the resil-
iency of the grid going forward in a difficult climate environment,
and I think that's why it has been endorsed by a broad array of
concerned groups, BPC Action, Duke Energy, Edison Electric Insti-
tute, Union for Concerned Scientists, Rural Electric Cooperative
Association, and the United States Chamber of Commerce. So I
thank all of them for their support as well. This is a great example
of bipartisan legislation that we can all get behind.

And 1 yield back to the Chairwoman and thank her for her sup-
port.

Chairwoman JOHNSON. Thank you very much.

Anyone else seeking time? Ms. Stevens.

Mg STEVENS. Thank you, Madam Chair. I seek to strike the last
word.
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This is another exciting and important piece of legislation that
we're putting through our Committee here today, the Grid Mod-
ernization Research and Development Act, a bipartisan piece of leg-
islation that’s going to identify research needs, assess progress on
research activities, and update relevant technology roadmaps. And
this legislation came together in a very remarkable and admirable
way, through the leadership of my friend and colleague Conor
Lamb, who up until recently was serving as the Subcommittee
Chair for our Energy Committee here on House Science.

And it's worth allocating a few words to the leadership that
Conor brings not only to this Committee as a whole but to this
Congress. We all remember when Conor came into the body. He
came in, and it was a trying time for the country. And it was a try-
ing time in his district. And he came in as a beacon of trust and
hope, and he has brought us to a better place through helping us
get this legislation done and in partnership with Ms. Herrera
Beutler and other cosponsors.

And T think all of us should be reminded why we are here. We
are here to get things done on behalf of the taxpayers and the
American public who is counting on us.

The Science Committee sometimes doesn’t make the headline
news, although we are the drivers of a large segment of our coun-
try’s GDP (gross domestic product) and our innovation capabilities.
And I think that time will come when individuals will look back
to the legislation that the 116th Congress passed through this
Committee, and they will look back at the leadership of Conor
Lamb, who made this bipartisan, who made it so that we could
have this fabulous piece of R&D.

We're so glad we're doing basic research here together, and we're
looking forward to the applications in the next phase. Thank you.

Mr. WEBER. Will the gentlelady yield?

Ms. STEVENS. I will yield.

Mr. WEBER. Is the gentlelady from Michigan saying that because
Conor came in, it was a trying time? I just was wanting to verify
that. I yield back.

Ms. STeVENS. I am happy to clarify that he came in and made
it better.

Chairwoman JOHNSON. Thank you very much.

Mr. OLsSON. Would the gentlelady yield for one statement?

Ms. STEVENS. Absolutely.

Mr. OLsoN. Your comments about Conor come as no surprise be-
cause, before he came to Congress, he was a proud member of the
United States Marine Corps in the Department of the Navy, sem-
per fi. I yield back.

Ms. STEVENS. Semper fi.

Chairwoman JOHNSON. Any other requests for comment?

Without objection, the bill is now considered. Yes, we will pro-
ceed with amendments as listed on the roster. The first amend-
ment on the roster is offered by the gentlelady from Texas, Ms.
Fletcher. She’s recognized to offer the amendment.

Ms. FLETCHER. Thank you, Madam Chairwoman. I have an
amendment at the desk.

Chairwoman JOHNSON. The clerk will read the amendment.



126

146

The CLERK. Amendment No. 1, amendment to Committee print
of H.R. 5428 offered by Ms. Fletcher.
[The amendment of Ms. Fletcher follows:]
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AMENDMENT TO
CoMmMITTEE PRINT OF H.R. 5428
OFFERED BY Mrs. Fletcher

Page 7, after hne 2, insert the following (and redes-
igna.te/subseetimls (f) and (g) as subseetions {g) and (h),

respectively):

1 “(f) INTEROPERABILITY RESEARCII AND DEVELOP-
2 MENT~—The Secretary shall conduet research and devel-
3 opment on tools and technologies that improve the inter-
4 operability and compatibility of new and emerging compo-
5 nents, technologies, and systems with existing cleetrie grid
6 infrastruetore.”.

g\WHLC\020420,020420, 134.xmi {75531012)
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Chairwoman JOHNSON., The—I ask unanimous consent to dis-
pense with the reading, and without objection, so ordered.

I recognize Ms. Fletcher for five minutes to explain her amend-
ment.

Ms. FLETCHER. Thank you, Madam Chairwoman. Thank you for
holding this markup this morning and advancing all of the impor-
tant legislation that we are addressing here this morning, m in-
troducing an amendment today to H.R. 5428, the Grid Moderniza-
tion Research and Development Act that we've been discussing.
This amendment would direct the Department of Energy to conduct
research on the important topic of interoperability.

The number of devices and systems connecting to the electric
grid is increasing rapidly. When we talk about a smart grid, this
is really what we're referring to, a future electric grid that is dy-
namic, flexible, and automated. In order to achieve this vision, we
need a strategy for integrating devices and systems that work to-
gether to ensure that we have a reliable, resilient electric grid.

In March of 2018, DOE published an Interoperability Strategic
Vision that set forth a plan for advancing integration of distributed
energy resources and other energy technologies onto the electric
grid. This was a step in the right direction, and this amendment
will help support DOE in these efforts and will ensure that this im-
portant research area is given the attention that it deserves. Thank
you. And with that, I yield back.

Chairwoman JOHNSON. Thank you. Any further discussion on the
amendment?

Mr. WEBER. Madam Chair?

Chairwoman JOHNSON. Mr. Weber.

Mr. WEBER. I move to strike the last word.

Chairwoman JOHNSON. The gentleman is recognized.

Mr. WEBER. Madam Chair, I want to say that I'm supporting her
amendment and that I would like to, kind of in the spirit of biparti-
sanship and as we do on the floor of the House, when we adjourn
from this hearing today, that we adjourn in honor of her 29th
birthday tomorrow. Happy birthday, Lizzie.

Ms. FLETCHER. Thank you, Mr. Weber.

Chairwoman JOHNSON. Thank you very much. Any other re-
quests for time?

If there is no further discussion, the vote occurs on the amend-
ment,

All in favor, say aye.

Those opposed, no.

The ayes have it, and the amendment is agreed to.

Are there any other amendments?

A recording—reporting quorum being present, I move that the
Committee on Science, Space, and Technology report H.R. 5428, as
amendment—amended to the House and the recommendation that
the bill be approved.

Those in favor of the motion will signify by saying aye.

Those opposed, say no.

The ayes have it, and the bill is favorably reported.

Without objection, the motion to reconsider is laid upon the table.
I ask unanimous consent that staff be authorized to make any nec-
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essary technical and conforming changes to the bill. Without objec-
tion, so ordered.

Members will have two subsequent calendar days in which to
submit supplemental minority or additional views on this measure.
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